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‘A veling & Porter, Ltd., 


RocHesTER, KENT, 
and 72, Canwor Srreet, Loxpon. 

STEAM ROLLERS, ROAD LOCOMOTIVES. 
STBAM CULTIVATING MACHINERY. 
STEAM WAGONS. TRACTORS. 

CEMENT-MAKING MAOHINERY. sass 


A & Muxtord L 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND Wak Orrice Lists. 
GINES oe ts, a Launches. 

SiLdn PEED i PUM 


See jocamuaeen: page 29, +0) week. 
PATENT wie BOILERS, 
UTOMATIO FEED REGULATORS 


And Auxf Mach’ as supplied to the 
An cima Aireley, ppli oun 


ish Spe Speed, Special Service 


ann § + een DRAUGHT VESSELS. 
JOHN ey WHITE & COMPANY, Lrv., 


hipbuilders and yi 





Cowss, 1.W. 





Patent, Ash Ejector. 


of labour. Nonoise. Nodust. No 


tects and Santee 43, Billiter Bidgs., Billiter St., 
London, B.C. Od 4835 


Petter QO" _Finsines. 


Manufactured by 
PETTERS Limirep, ot Yeovil. 
See our filustrated Advt. nes alternate week. 


(trig & Donald, Ltd., Machine 


TUOL MAKERS, Jenson, near Glasgow. 


For class of Machine Tools see our Illustrated 
Advertisement every alternate week. 1358 


FOR 3 
DPD rop tam pings 
~GARTSHERRIE ENGINEERING & "FORGE ~ 
50, WELLINGTON STREET, GLasGow. 


Pp & W. MacLellan, Limited, 
* CLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c, 


Chief Offices: 199, Trongate, Guaseow, Od 8547 
pestered Office: 106a, Cannon 8t., London, E.O. 


Gite am Hammers (with or 
without guides). nd-worked or self-actin, 
TOOL: for SHEPBULLDUES ® BOILERMAKERS 


DAVIS 4 PRIMROSE, Liurrep, Leira, Eprvsvren, 


Brett's Patent Litter (io. 

LaMrrep, 

}{2mmers, Presses, Furnaces, 

em COVENTRY. 610 

Bever, Dorling & Co., Lid., 
AA 4a oF 

HIGH-CLASS ENG POSES, 


ES FOR ALL PUR 
slo WINDING, HAULING, AIR ia ecg td 
and PUMPING ENGINES. 
Gi 


ines.—Electric, Steam, 
GE 


























HYDRAULIC and HAND, 
of all t and sizes. 
‘RGB RUSSELL & CO., 
Motherwell, near Glasgow. 


Phe Glasgow Railway 


Engineering Company, 
GOVAN, GLASGOW. Lep., 
London — Victoria Street, 8.W. 
ACTURERS 
RAILWay CARRIAGE WAGON AND TRAMWAY 
BLS & AXLES. 


, HE 
CARRIAGR & WAGON ge Se also 
—_—SCASST-STEEBL AXLE BOXES 5055 
Telecrams—"* tects ta 
cites Steel ubes 
on tor ater-Tube Fons aerate 


ag. i tvarmaliie Work, Bori 
SES LIMITED, BI GHAM. 8179 


LtTp., 
4 








mT 


Y, Seiengus & Co., Ltd. 
rt pee AND ENGINEERS, 
gt ony a of Porptar, Loxpo: 
Gennes UP MILES AN HOUR. 
PADDLE OR SCREW STEAME: 


Exceptional Shallow Draught 


SELS PROPELLED BY STEAM 


Turbines or ge 


Internal Combustion Engines. 


(\ampbells & Het, L4 
SPECIALISTS IN 
Drilling & Boring Machinery 
for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 4547 


"Yachts, Launches or Barges 


Built complete with Steam, Oi! or etrol 
pplied. Od 3551 








Motors ; or Machinery su 
VOSPHR & CO., Lrp., Broad Street, PorTsMouTS. 


ank Locomotives 
Reiees Yen equal to 


Main Line Locomotives 
R. & W. HAWTHORN, LESLIE & 00. Lep., 
Brersrers, NewcastLe-on-TYNe. 


ULAR AND 
(\ochran CROSS-TUBE TYPES. 
See page 92. 


Boulers. 


ranes.—Steam and Eleetric. 
STEAM NAVVI8S, GRAB CRANES, 
SHIPS DBCK MACHINERY. 
JOHN H. WILSUN & OO., Lrp., 
Dock Roan, BIRKENHEAD. 
London Office :—15, Victoria Street, S.W. 





4988 





6020 








Norman Thompson 


“Flight Co., Ltd. (asrn. 190.) 
Conbnacvows 76 Tae ADMIRALTY, 


Seven years’ experience 
in Design and Construction of Alreraft. 


“THE FIRM WHO GAVE THE FLYING BOAT 
TO THE NAVY.” 
ALL BRITISH BUILT. 
5399 
Address :—Mipp.eton, Bo@nor, ENGLAND. 
Teleprage—" eeastat. Pome ican th Bogner 


“Qripoly” 


MACHINE BELTING 


PDrivizs 


(Jonveying 


Flevating 


Soe MANUFACTURERS : 
Lewis & Ty lor, Ltd., 


CARDIFF. 5484 


" MANCHESTER. 


ele and Steel 


"Lubes and Fittings. 
The Scottish Tube Co., Ltd., 


Heap Orrice: 34, Robertson Street, Glasgow. 
Brancn OFFIcEs 


Loypon. 


GLaseow. 





London, Liverpool, Manchester, Newcastle-on- | 
and Cardiff. 


iRoyles Limited, 
INEBRS, IRLAM, MANCHESTER. 
ier anon HBATERS, 
IFLERS, EVAPORATORS, Row's 
conpEnenee AIR HBATERS, Parents. 
STEAM axyp GAS KETTLES. 
Merrill's Patent ae STRAINERS for. Pump 


Jons. 
gi! ge STEAM TRAPS. REDUCING ALCS 
h-class GUNMETAL STE FITTIN 

ATER SOFTENING and FI LTBHING, 4924 


Irubes,. Iron and Steel. 
edwin Lewis & Sons, sos 
143, SGeomee oa RO. Wolverhampton. 


TRON AND ivan 
Gtewarts and Loves | 


41, OSWALD 8T., GLASGOW. 
BROAD STRHET CHAMBERS, BIRMINGHAM; 
and LONDON OFFICE— ge 


IvcHESTER Hovss, OLp Broan STREET, 
LONDON A tae. Uru. Taames §r., B.C, 
LIVERPOOL W OU; Panapise St. 
MANCHESTER WAREHOUSE—&, ~ payee acy 
CARDIFF WAREHOUS Burts Sr. 
BIRMINGHAM WARBHOUSBS—Broap poere 

CHAMBERS, ., and 10, ae ote 
_ See: Advertisernent page 26 


Qhell [ thes 


FOR 


[ mmediate Delivery. 


A large number of heavy up-to-date American- 
made SHELL BORING LATHES; most of them 
new and onused, some few very «slightly used 
(found to have been purchase in excess of needs) 
are FOR SALE in the United States. 


—_——- 


For further particulars, address— 
THE BALDWIN LOCOMOTIVE WORKS, 
M4, Vicrori, Srreer, 
LONDON, $.W 


S eparators 
‘sf STBAM 

coM- 

c. 


8T DRYBRS 
SeTALLIO PACKINGS. 
rinee & Co., 


SHE FIELD. 5191 


( \ranes (Birmingham) Limited 
183, MOSELEY STREET, BIRMINGHAM, 


Die Castings 
in White and Yellow Metal. 
Drop Stampings 


in Yellow Metal and Steel. 


and Metals 
National Bank 
OF THE CITY OF NEW “ORE. 
are 1810. 


CAPITAL (Fall 
SURPLUS & U2 





echanics 


tet) $6,000,000 
DIVIDED PROFITS $9,000,000 


This Bank receives Accounts of Banks, Bankers, 
Corporations, Firms and Individuals on favourable 
terms, and ogee to its depositors every facility 
comment with prudent and conservative banking 


method 
“CORRESPONDENCE furiEp. 
FOREIGN DEPARTMENT. 
Finances Bxports and Hopertn Buys and Sells 
Foreign Evchange, Telegraphic Transfers, &c., and 
makes Yatra on al) parts of the worl. 


xpON BANKE 
LONDON JOINT STOCK BANK, Lrp., 


LONDON, CITY & MIDLAND BANK, Lap. 





Y arrow Patent 


BS Peo pags Hea 


Messrs. YARROW UNDERT. 
PRESSING and MACHINING of the 


Boilers, such as the Steam 
upeepeotere for 2 British an 


nei 
YARROW & re “Len. Sook Scorsroun, GLaseow. 


| John Bellony, rote 


F nsrig tale LONDON, 
ConsTRUCTIONAL mined 1216 
Boilers, 3, Tanks & Mooring Buoys 


STIL1A, Prraot Tanks, AIn preg Sree 
Curmneys, RIVETTRED STkam VENTILA' 


TING 
Pipes, Horrrrs, SPRorAL cj Repairs or 
ALL KINDS. 


RAILWAY CARRIAGES, ELECTRIC 6 


urst, Nelson & 0., Tt. 





He: W riehtson & (0. 


LIMLUTSED, 


See Advertisement page 30, Oct, 27. 


Rubber 


Conveyor Belts 


2402 
MANUFACTURERS, 





GUTTA PERCHA & ——— LiMiTED, 


Toronto ee 5211 
GOLD MEDAL-Inverrions 


Pyuckhuar 8 Patent Susper sober 
pot re Ra tad 
ailway 
. G witches and 
e rossings. 
Be pesemacen, +! a ee LIMITED, 











as Engi gines, Buctiok Plants, 
eave wes , MI. Meet B. Great 
Hed, -Btrattord, Telephones : Hast 1850; Strationd 
569. Tel.: Rapidising, | London. 


Mevhine Tools in Stock :— 


Vertical DRILLS, to admit 18 in., 26 a 
10h tn. eet 8 1 Bhatt LA’ Sg cele 
. centre 
LS pine Rie ah eat 
JAMES 8S CER & 0O., Lrp., 4360 
__Ohamber Tron Works, Hollinwood, Manchester, — 





CHANTIERS & ATELIBRS 
A ugustin - AJ ormand 


67, rue de a HAVRE 


Destroys, > Sernens Boats, ¥ Yachts and Fast Buats. 
and Submersible Boats 
NouMADE Patent Water-tuhe Boilers, Coal or 


Heating. Diesel Oil Bngines. 


(jentrifugals. 


Pott, (\assels & Williamson, 


MOTHKRWELL, SCOTLAND. 
5466 
See half-page Advertisement page 76, Nov. 3. 


B. & ~ Massey, Lid., 


MANCHESTER. 
‘team 


aimmers, 
Power ammers, 
rop 





5462 
QUICK B=? 
DELIVERY. LARGE 


Sunes 


STOCK. 
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eased "Coat Clerk rk 


ANTED in 8, 
Elewe Sp ee 
m: 

. _9, M resident within a re he ot 10 ph <> please write 
Engineer: C. B. MBYBR, M.1.C.B. roe p fall aap mr required, 
Founded Sir W. F. F 40, Offices Haseaetesee ; oy res outside 

Oertificates of Safety issued under the Factory and such uch radi, plese eute nearest BOARD UF 
md Liabilities adi cue dr ieokedsen. Engines pes em eck ba - vtewe avira a. ae 
and lers a 5169 | engaged. s F 





National N. 


BRITISH SCHOOL OF ABRONAUTICS. 
and Airs! 


hi Design 

and Draughtsmanship. woe Postal Courses. 

Also on for Exams. by se ee of 

Otvil, echanical and Electrical Engineers. — 

PENNINGTONS. 254, Oxford Road, Manchester. 5397 
R AL ENGINEERING, 


or Particulars of Course of 
INSTRUCTION CORRESPONDENCE, 

write to“ THE WHSTMINSTER ENGINERRING 
er eeee,” 23, Old Oak Road, Acton Park, ee 








: TENDERS. 
CITY OF NOTTINGHAM. 
The Works and Ways + Committee are prepared to 
f['enders for the Supply of the} + 
undermentioned STORES and MATERIALS. 


The Contracts to commence on the 1st January next, 
and to terminate on the 3ist December, 1917 :— 





A.) Cement. 

B.) Blue Lias Lime. 

©.) Ned Bricks. 

p Blue Bricks. 

(B.) Timber, 

(F.) Stoneware Pipes, &c 

(G.) Stoneware Pipes, ke. A emg espe 
(H.) Iron Castings, Iron aig 

{L.) Yorkshire Kerb, &c. 

(J.) Granite Setts, a ord, and Broken Granite. 
(K.) Ironstone Slag, Chippings, & 

(L.) River Gravel. 

(M.) Coal. 

(N,) Picks, Shovels, Scoops, Xe. 

(0. tee 

(P. Geavenging and other Brushes, 

{9-} Disinfectants. 

(h.) Refined Tar. 

(8.) Pitch. 

(T.) Creosote Oil. 


Forms of Tender bog, A> My & on Sieg Berrie to 
Mr. Agruurn Browy, M.Inst. C.E ngineer, 
Guildhall, rege peg on paymeut yA a it of 
Ss. each, which will be returned on receipt of a bona 
fide Tender, in accordance with the specitications, 

viding auch Tender is not withdrawn, and is 

yo eoee by the time stated below, 

Patterns and Samples may be inspected at the 
Eastcroft Depot, London Road, Nottingham. 

The Committee will not consider any Tender 
except on the authorised Porm of Tender, which 
must be delivered to the undersigned, in the official 
envelope provided, on or before Thursday, 30th 
November, 1916, 

The lowest or any Tender will not necessaril 
accepted, and Tenders will only be accepted ae 

reons who conform to the conditions as regards 

ying the local standard rate of w , &e,, and 
to the as rules of the Notting am District 
applicable to the ie trades. 


By Order, 
w. J. ‘BOARD, Town Clerk. 
Guildhali, Nottingh 
r, 1916. ¥ 455 


10th Novem 
[[\enders Required for One, 
Two or Three Sets COMPOUND MARINE 
ENGINES, 430 LHP., including shafting, pro- 
liers and auxiliaries. Also for One, Two or Three 





ARINR RETURN-TUBE BOILERS, about 
13 ft, 3 in. by 10 ft. 64n., 160 Ib. cronking pressure | 
“A” olass work,—CA AMPER & Nic LSONS 
Limirep, Southampton. F 480 














APPOINTMENTS OPEN. 





{ Jeneral Manager, Engineer, | 4 
REQUIRED immediately, fora very glans, 

engineering works in the South of gian 

em oropine 8500/4000 hands. Must be 


harge- -hand, for Engine Pro- 
cess Faepection, REQUIRED immediately for 
Governuient factory. Must have good ex ce 
of high-power internal combustion engines, and 
able to control men. id wi . war bonus, and 
a ei man engaged on Government work 


OF i? TRADE Bs EM PLOY MAN BX BKOHANGE, = oor 
tioning this Journal and No. A F 463 


Egineet Wanted, for Iron 
orks in South Wales. Works at present 
on urgent war contracts, Expert know- 
ge of eaee tools and methods of croduction, 
together with experience of heavy machine 
essential. Used to control of men. Give full 
experience of training, stating age, and salary 
mepeee. Permanent ition to the right man. 
val te conus ae © employed on Government work 
po trans = 'y, Mearest LABOUR EX- 
CHANGE, (OB meationing tht this Journal and F 481. 


Wanted, by Midland J Engi- 


neering Firm, working under Government 
— — ANT in Sales Department. Must 
ba goes pondent, conversant with general 
ong Sones ae Pm ro and capable of handling 
hipping consignments, general deliveries, shop 








reports, &c, No one em gr pete 
ment work will be enga eased poly ' nearest 
BOARD OF TRADE LABOU) Bxcnanos, 


stating in detail previous experience and salary 
gg Mention this paper and reference No. 


Epgineers Assistant. — A 


CANCY has occarred for an Assistant to 
Chief Engineer, in a Government Controlled Oil 
Mill in London, Good birth and education, and 
thorough technica! training are essential, and age 
must be between 22 and 25, State experience, aud 
salary required. No person e on Govern- 
ment will be engaged.—Apply, by letter, to F 498, 
Offices of ENGINEERLYNG. 


anted, by a London Flec- 


tric Supply Co an ASSISTANT _EN- 
GINEER, to take rge of a watch at one of their 
stations, 


Mast be ineligible for the army.—Adatess, 
stating age. experience, and enclosing copy of 
recent tes peiamiate. F 468, Offices of ExGIneERRinea. 


\ \ Tanted Mechanical Engineer 


DRAUGHTSMAN, preferably a discharged 

—— with woes, experience. No person of Army 
ge need opp. unless a young soldier who is unfit 
for. furth litary gad ° pore already on 
serge work will t Apply your 
nearest MPLOYMENT Exe ANGE bey 











No. A 2 N20. 


Fi\xperienced Marine Engine 
DRAUGHUTSMAN WANTED, for N.E. Coast. 
Permaney.. Controlled establishment. State age, 
a and salary required. No one at * lak 
vernment work will be employed.— 

Apply, 9 nearest ae on BXCHANGE, 
mentioning this Journal and F 4é 


raughtsman Required. for 

the Midlands, accustomed to alr compressors 

= high-class engine work. Give full particulars 
of age, previous experience, and salary required. 
Be one employed on Government. work need apply 
= licants must apply at their nearest LABOUR 
NGB, mentioning this Journal and F 437. 


Wanted. Three Draughtsmen | § 


thoroughly conversant with either Blast 

Furnace or Steel Works practice. for large Govern- 
ment controlled Iron a a Works on the North 
pe Coast. bine mag Mey suitable men. — 
lications should be forwarded to the nearest 
UR EXCHANGE, quoting No. A 2322, 
Draughtsmen ee, engaged on Government 
work cannot be engaged. _ Fae 











tak over complete control, which patie of 
administration, works management, design, and 
general organisation, Must be a es of 
undoubted ability and initiative, and must have 
held a similar position.—Write, BOX 7404, care of 
4. J. Wusox & Oo., Ltd., 154, Clerkenwell Road, 
London, B.U. F 438 


(thief Accountant Required, 
/ for large Midland engineering works, em oy 
ing 3500 workpeople. He will requi 

exercise effective control over sccounse, ‘obsts, 








Dyraughtsman, Experienced, 
preferably on turbine pumps. State age, 
experience and ang A y ope No person on 
Government work wil enenpes — Reply, 
~~ nearest LABOUR EXGMAN msn. 0. 





J'§ and Tool Draughtsmen 
+ ppdoteeny immediately, for motor or aero 

person on Government work or eligible 
for nt bred. Perit be engaged Apply, your your —< 
LABOUR EXCHANG wring A F 398 





purchases, and e8. 

assistance exists in exch department. Pur; 

new appointment is to secure responsible financial 
control, Replies will be treated in strict confidence, 
and must state age, precise details of experience, 
and salary expected.—Address, F 501, Offices of 
BNGINFFRING, } 


Serna Required, for 
machine shop in the Midlands, for adber and 
Good opportunities for a real 
— man. No person on 


Si ing Ra 


({hemical, Engineer | equired, 
with practical ee ey of 

Sulphuric Acid Concentrating, Acid manera oa 

Denitrating Plante. Must be 

en = some aewriotion of 

an bandling men meh tact. Please 

state ag ; da — lars experience. 
P ons can be oy thro your 

paorest LABOUR HXORANG, Socks this 

Journal and EK 863. Ne person on Govern- 

ment work will be employed. 


Wins Assistant Works 


ao arin for medium sized shop 
charge [set yohiees achorianee sontote 
e of 8 under general ma’ 
£500 per annum, mabey F. 408, Offices of 
wet Mamead g 





aero engine wi 

live eateanae and ex 
Government work will 
nearest LABOUR KXOHANG 





7 











raughtsman Wanted.— 
Plant, jig and tool work in Government 
controlled a“ ishment. Previous experience 
essential. e and salary required. No 
ae ge siren ‘ole weg + on Government work 
will ged. Apply, nearest LABOUR 
EXC SHANG! nmestioning this Journal and F 493, 


[praughtsman, Required at 


once, for large ammunition factory in 


Birmingham; must possess first-class" general 
engineering experience ; no others need apply. No 
m engaged on ‘Government work need apply,— 


and salary required, to 
R “BACTANGE, mentioning this 


~| Bate sae, 


Journal and F 489 


haateat | Fequa red, Young Draughts- 
AN with know ledge of of civil and mechani- 
cal engineering ; a gentleman invalided out of the 





service preferred. —Apply by eres Stating «xperi- 
ence and salary required, to A, H.. Tisnony 
CoxtTRactixe and DRrenaine Co., yoo Anne's 
Chambers, Westminster. a ae 

A ssistant Draughtsman 


WANTED, for marine auxiliary machinery. 
State experience and wages expected. No person 
already en, on Government work, or residing 
more than miles awa: i <4 Mt apply. -—Apply rt 
letter, to CAIRD & 7 sr 





Road, Limehouse, BE, 


co M2, ca a of STREET’, 


of testi 
Serle Street, London, 
FP 506 





eneral Engineering 

DRAUGHTSMAN WANTED. State age, 

and experience. .No one already engaged 
on Government work, or outside a Bm, of 
10 miles from London, need apply.—Address, F466, 
Offices of ENGIN gERING. 


A Birmi ngham Manufacturer 


REQU ome Mechanical DRAUGETSMAN 
capable of making working drawings of a hani 










+ good 
bytes 2 firat-class referenc.: 
Address, F 504, Offices of BNGIX INEERING. ? 


Mechanical Enginee:, 


Russian, with academic training and large 
technical and commercial lence in ‘his 
country and on the Continent, DESIRES resyon- 
sible PUSITION. —F 487, Offices of ENGINEERIN. 


Fypsineer (45), A.-M: Inst. C. 1°. 


A.M.1. Mech. B., experienced in fact 

organisation, including lay-out and installatio: of 

lant, on Rapa ges , &c.. OPEN for ENGAGEMiNT 
ondon area.— be7, Offices of EXGINRERING. 
















r ; 





instrument,and designs of jigs and tools for ms 
production of same. ust be over military age.— 
Apply, seeing Si eh and salary required, to 
your nearest LABOUR EXCHANGE, mentioning 
this Journal Ro, F 472. 


ompetent Draughtsman 
WANTED in London district, with good 














mechanical engineering, peetaesy machine-tool 
ex perience. oO — already on Government 
work can be ¢ ed.—Apply, stating qualifica- 
tions, age, salary and earliest date when at liberty, 
to nearest LABOUR EXCHANGH, mentioning 
this Journal and F 473. 
W anted, a Neat and Reliable |! 
DRAUGHTSMAN, experienced in the 
preparation of steam turbine details. No mene 
akeoty on Government work will be en 
ors your nearest LABOUR BXCHANGE, gust, 
0, A 2499, 
(food Draughtsman Wanted, 
with automobile or aero engine casita: 
by controlled firm in the Midlands. No peison en- 
gaged on Government work need apply.—State a fs 
ence, and salary required, to nearest LABO 
® CHA NGE, tioning this Journal and rae. 
[p2ughtsman Required, by 
large en works engaged on the manu- 
facture 0! of nati | importarice, 
Applications _ ot be entertained from men 
imel ible for mili service, and who are not 
employed on munition work. Apettoonts 
mo ve good experience in the wh me ges y-out of 
plant and possess sound mechanical knowledge. 
State salary required, and give full details of 
experience and training.—Address, F 482, Offices of 
ENGINEERING. 


[ranghtsman. “Required, for 
light locomotive work, State age, experi- 
ence and salary required. No a: already on 
Government work will be engag: ply, your 
nearest LABOUR EXCHANGE. anoting so A 7. 
490 


[2zghtsman Wanted, with 


experience in lay out of plants, War work. 
reaired stating full experience, age and salary 
required, to F 5u2, Offices of ENGINEERING. 


W anted, Several Draughts- 


MEN with experience in Structural Steel- 
work or Mechanical eng Plant Installations 
&c. No one employed on Government work will 
be engaged, and applicants must be above military 
age or aoe and should apply to the nearest 
ag pt EXCHANGE, mentioning this Journal 
and F 494, 











Machu achine _Bhop Foreman for 

ineering works ¥ W. London. 

An porn ce | i rst-class man of good genetal 

experience. Some knowledge of erecting preferred. 

No one already engaged on Government work need 

apply.—Apply, stating full particulars and en 
ied to nearest BUARD OF TRADE LABO 
CHANGE, tioning this paper and F 496, 


(apstan Lathes Foreman for 


night shift. Must be well-experienced and 
capable of mai ent of men. Those already on 
Government work need not apply.—Write to your 
nearest LABOUR BXCHANGE and quote refer- 
ence A 2530. FP 465 


Mechine- Shop Foreman 


REQUIRED for nia and hydraulic 
engineering works. Good and Seomenent sition 
for capable man. No person Mpeg phy vern- 
ment work will be engaged pply, nearest 
a 5 5-4 BXCHANGE, mantisdioa this Journal 
and 


Roll Turner Wanted; must be 


thoroughly competent man for mills rolling 
sections in hard and mild steel and wrought iron. 
Applicants should state age, -_ give full particu- 
lars of experience. No ready employed on 
Government work will be en -—Apply, nearest 
LABOUR BXCHANGE, mentioning this Journal 
and F 447. 


Wanted, Engine Driver, 


seman ac ok for a ong aeons bg ae 


po a8 in December. ages 36s. 
ly, with references, to > Sr BPARNS, 
are . Baningneehe. F 434 


ring Pupil.— Vacancy 


























ngim 
Eng with a = (evernace Contractors) manu- 

eS latest ~ Seen machinery, oil and 
&c. ; te premium.—Address, ’ 

ened ENGINEERING. 
A Large Firm of Engineers, 
in the = Mlcande, have an es von iy 
YOUTH of educa’ as um pu e 
course to ntrode ‘both works ona apauing office.— 
Offices of BNGINERRING. 





—— 
ee 





SITUATIONS WANTED. 


A avettiser, Ineligible, first- 


class all-round training, 18 year’s experience, 
mainly on electrical side, minent record as 
engineer and manager, DESIRES POST gieing 
scope for = ert and an me ew, teoere State 
salary proposed.—Address, FP 508, 








of ENGINEERING. 





ssistant Works Manager, 

So meg a Good Seni. i a 
ex. enc: n controllin output. First: 
class credentials.—F 478, Offices of Besieekex<, : 


Qhief Draughtsman and 


Mechanical En ee considerable experi: 
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THE IMPORTANT PILING TIMBERS 
OF AUSTRALASIA. 


By A. K. Armstrone.* 


FREQUENT mention has been made of Australian 
woods as piling timbers, especially where the 
depredations of marine wood -borers are to be 
resisted. The woods most frequently spoken of are 
the turpentine-tree (Syncarpia laurifolia), those 
species of eucalypti known as “ ironbarks,” 
jarrah (2. marginata), blue gum (EZ. globulus), and 
stringybark or Tasmanian oak (Z. obliqua), and 
totara (Podocarpus totara). 

Practically all that has been published relative to 
these timbers, both in the United States and abroad, 
is too widely scattered to be readily available. The 
Forest Service, therefore, undertook the collecting 
of this information, and to it has been added data 
obtained through correspondence with engineers in 
all portions of the world. This paper is a summary 
of the material obtained on the species mentioned, 
and represents the experience of various engineers 
and others as reported by them. 

The turpentine-tree (Syncarpia laurifolia), which 
is not a eucalyptus, is a native of north-eastern 
Australia. Its wood is hard, but apt to shrink 
and warp unless well seasoned. It is durable under 
trying conditions, and reputed to be very non- 
inflammable. Its green weight is about 69 lb. per 
cub. ft., and its seasoned weight about 57 lb. 
Julius gives the modulus of rupture with per cent. 
moisture (air-dry) as 15,710 lb. per square inch, 
the crushing strength in end compression as 8,950 
lb. per square inch, and the shearing strength as 
1,730 Ib. per square inch. 

According to Maiden and De Coquef there are 
two varieties of the turpentine-tree, the black and 
the red. The former is, in most cases, over-matured 
timber, in others, the product of trees injured or 
marred in growth. The red is thoroughly sound 
and full of life. In some districts it is recognised 
that the bark of the red turpentine is tougher, and 
the oleoresin more abundant than that of the black. 
Red turpentine is generally called for in specifica- 
tions covering piling. 

The red turpentine is supposed to resist the 
attacks of the marine wood - borers, a property 
attributed to a layer of oleoresin distasteful to those 
| Organisms between the bark and the wood. The 
_ use of squared piles is, however, frequent. Their 
sapwood is soon destroyed, but the heart is 
apparently more or less resistant to attack. The 
best results are secured upon piles with the bark 
intact. 

Trees to be converted into piles with the bark 
on are cut inthe summer. The bark at that season 
clings to the log and is not so liable to start when 
felling. If cut in the winter when the sap is down, 
the bark is readily separable. Nevertheless, even 
_ with the greatest care it is practically impossible to 
procure and drive any number of piles without 
injuring the bark. The falling of the tree, its 
handling from the stump to the wharf, loading in 
and unloading from the ship, and the impact of 
the pile hammer, all tend to injure the bark. Maiden 
and De Coque observed that in stacks of piles 
intended for the use of the New South Wales 
Government, not one held its bark intact. The latter 
investigators concluded that turpentine, barked 
or unbarked, is not absolutely proof against the 
marine wood-borers, either in pure salt or tidal 
waters ; especially in the latter, where salt and fresh 
water mix. They recommended that the future use 
of turpentine be discontinued, unless thoroughly 
Sheathed, except in pure’ salt water where the 
Australian borers (species of Nausitoria) were not 
active, and in pure salt water where they could not 
exist. Turpentine is, however, used almost entirely 
unsheathed, though the attempt is made to keep 
the bark intact. 

The following specifications were drawn up for 
the supply and delivery of turpentine piles at the 
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Port Kembla jetty of the New South Wales Govern- 
ment :— 

“Immediately tenders have been accepted the 
trees from which the piles are to be taken must be 
ring-barked, but not felled for at least four weeks 
thereafter, the greatest care being taken not to 
injure the bark, The bark at the ends must be 
bound with hoop iron. 

** Piles must be allowed to remain in the bush 
for at least two weeks, or such time as the engineer 
may decide upon, before removal. 

“Piles must be perfectly sound, free from all 
defects, to measure not less than 18 in. in diameter 
at the head and 15 in. at the toe, exclusive of bark, 
and to be of the lengths ordered. ‘ 

** Piles will be inspected at the port of shipment, 
if so desired by the contractor, but should the 
engineer, or his responsible officers, find that the 
piles have become damaged or rendered unfit for 
use through neglect on the part of the contractor 
to properly stack and protect them during transit 
or before delivery is taken at Port Kembla, the piles 
found so defective shall be liable to condemnation, 
and the contractor shall replace the piles so con- 
demned at his entire cost and expense. Final 
inspection will be made at Port Kembla.” 

For a wharf at New Castle, New South Wales, 
the specifications were that :— 

“Piles shall be of turpentine, driven with the 
bark on.” 

The necessity for keeping the bark intact is recog- 
nised by the Auckland (New Zealand) Harbour 
Board. Fender piles up to 74 ft. long and 18 in. 
in diameter are used. Round piles, with the bark 
intact, are specified. The timber must be free 
from shakes and other defects. The Harbour 
Board has the timber shipped to them inspected 
by the Forest Department of New South Wales. 

The Japanese engineers have used both barked 
and unbarked red turpentine piles at Yokohama, 
Kobe, and Kelun (Formosa). The specifications 
for the Yokohama harbour work called for the 
timber to be hard, strong, free from splitting, decay, 
bends, and other defects. Rounding in the side 
edges (or wane), if present, had “‘ to be under 3 in.,” 
and the piles were to be perfectly square. These 
squared piles (with the bark removed) did not 
prove very resistant to the marine wood-borers 
(shipworm, limnoria, and chelura); and the same 
was true with the round piles with the bark on used at 
Kobe. 

Turpentine, compared with Douglas fir, has much 
less taper than the latter, so that in great lengths 
turpentine will not give a top diameter approaching 
that of the fir. It is very brittle, almost too much 
so to be used for fender piling. On account of its 
heaviness it is necessary to keep the piles in a 
scow instead of floating them. This is also true 
of the other species described below. In driving 
turpentine requires more careful handling than 
Douglas fir. 

The accounts of the life of turpentine piles show 
considerable variation. At Sydney harbour, after 
a long experience with turpentine, the same species 
was used for renewals. Thegew ones were 4,640 
in number, ranging from to 80 ft. in length, 
and the engineer in charge was confident that they 
would give 30 to 35 years’ service. However, the 
New South Wales authorities do not claim that 
turpentine is immune from the attacks of the marine 
wood-borers, but they do assert that, with the bark 
intact, it is the only timber they dare drive un- 
protected by sheathing. Under the precautions 
observed it evidently gives satisfaction in those 
waters. 

In 1907 it was reported from Durban, South Africa, 
that while turpentine was thought equal, if not 
superior to jarrah, it was not considered immune, 
and for that reason the authorities were turning to 
the use of concrete. 

Turpentine piles 70 ft. long and from 12 to 14 in. 
square were driven by the Canadian Pacific Railway 


from 20 to 25 years ago, and are reported to be still | 


in service at Vancouver, British Columbia. Accord- 
ing to the reports on hand, Douglas fir in the same 
locality is destroyed by the shipworm and limnoria 
in from 12 to 18 months. There are, however, 
many instances given where turpentine has been 
destroyed in a much shorter time than 20 years. 





Like most pile timbers, it seems to give the best 
service in waters contiguous to its habitat, possibly 
because the methods of handling it are there best 
understood. 

Another species of Syncarpia, botanically known 
as Syncarpia hilli, and by the native blacks as 
** peabeen,”” grows in North Queensland. Its wood 
is close-grained and tough, and the bark is said to 
contain a considerable amount of tannic acid. It 
lacks the clear straight trunk and accessibility of 
turpentine, for which reasons it has not been 
employed for piling. 

The substitution of other species for turpentine 
is not likely to take place, since it is the cheapest 
of the New South Wales hardwoods procurable 
in the round, and is plentiful in the coast districts. 

The Ironbarks.—The ironbarks belong to the 
genus Eucalyptus, and, like all eucalypts, the 
portion nearest the pith or centre of the tree is the 
weakest part of the timber; when used for piles 
they should have the heart boxed ; where cut for 
scantlings, the latter should be clear of the pith 
by at least 3 or 4 in. 

The name “ironbark”’ is commonly applied to 
six species of the genus Hucalyptus, and less 
frequently to two others. The adjectives of colour 
generally applied to the “ironbarks” are indis- 
criminately used, and unless the botanical name is 
appended it is often difficult to discover what 
particular species is meant. 

Eucalyptus crébra is known as “ grey,” “ white,” 
“red,” or “‘narrow-leaved ironbark,” and “ grey 
gum.” The specific gravity of the wood (probably 
green) is given as from 1.119 to 1.211. 

Eucalyptus paniculati is the true “ white iron- 
bark ” of eastern Australia. ‘ It is also known as 
“red,” “pale,” or “she ironbark,” and ‘“* blood- 
wood.” Its weight per cubic foot is given at from 
71 to 76 lb. (probably green). It is probably the 
most durable of the ironbarks. According to 
De Coque* it is a comparatively rare timber. It 
was formerly used at Auckland, New Zealand, but 
unless sheathed with metal was rapidly attacked. 

Eucalyptus siderophloia was formerly designated 
as Eucalyptus resinifera. It is known as “red, 
‘“‘dark red,” “dark,” “grey,” and “ broad-leaved 
ironbark.” Its weight per cubic foot varies from 
64 to 71.5 lb. The timber is liable to heart. and 
star-shake. The Harbours and Rivers Department of 
Queensland specifies piles of this species to be truly 
straight and sound throughout, free from piping, 
decay, knots, wanes, or other imperfections. The 
piles must measure not less than 16 in. at the butt, 
and 12 in. at the small end, when dressed clear of 
all sap. 

Eucalyptus siderorylon is known as “red iron- 
bark.” According to Boulger (see his book on 
** Wood ”’) it is an allied form of Zucalyptus leucoxy- 
lon ; but the wood is darker and heavier. Its modu- 
lus of rupture (moisture content unknown) is given 
at 16,300 lb. per square inch. It has been planted 
in South Africa and California, but does not seem 
to thrive in the United States. It is more resistant 
to the shipworm and limnoria than the blue gum 
(Eucalyptus globulus), manna gum (Kucalyptus 
viminalis), and grey gum (Hucalyptus tereticornis) 
grown in the United States. 

Eucalyptus leucorylon is known as “red,”’ “‘ white,’’ 
“grey,” and “ black ironbark,” “ black mountain 
ash,” and “white,” “bastard,” and “scribbly 
blue gum.” Its weight per cubic foot varies from 
63.5 to 73.3 lb. Piles, girders, &., up to 60 or 
70 ft. long are produced from this species, which, in 
New South Wales, is apparently more plentiful than 
the other ironbarks. Its modulus of rupture is 
given at 17,900 lb. per square in. (moisture content 
not given). 

Eucalyptus sieberiana is known in Tasmania as 
“bastard,” or “white ironbark,” “ silvertop,” 
“ greentop,” “ blackbutt” and “cabbage gum,” 
in New South Wales as ‘‘ mountain ash ” and “‘ gum- 
top ironbark,” and in Victoria as “silver top.” or 
“bastard ironbark,” ‘white ironwood,” and 
“Gippsland mountain ash,” Its weight per cubic 
foot varies from 55 to 60 lb. It is an inferior timber, 
full of gum veins, seasons badly, is generally soft, 
and doubtfully durable. In Tasmania it seems to 
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be considered as good as blue gum for piling, but 
is scarce and not to be obtained within reach of a 
shipping port. : 

The ironbarks are readily attacked by the ship- 
worm, but are largely used in Australasian waters, 
since, if properly sheathed, they are the most durable 
and strongest of all the timbers of that region. Up to 
the end of 1888 the Harbour Board of Dunedin, 
New Zealand, constructed 4,520 ft. of wharves, in 
which ironbark was generally employed. Parallel 
instances might be given for many of the Australian 
ports; though in every case metal sheathings are 
used to protect the piles. The one notable exception 
is Melbourne, where the almost entire absence of 
borers from the port renders sheathing unnecessary. 
It is estimated that at Sydney any sheathing used 
will double the cost of a pile. Muntz metal is most 
widely employed for sheathing purposes, but owing 
to the failure of that metal in recent years, naval 
brass is coming into vogue. 

Jarrah (Eucalyptus marginata) is known also as 
“mahogany” and “bastard” or “Swan River 
mahogany.” It grows in Western Australia, 
where its forests cover between 12,000 and 14,000 
square miles,.in a mixture, however, with other 
species, 

Jarrah gives clear lengths of from 50 to 60 ft., 
and it is not uncommon to obtain timber from 
20 to 40 ft. long and from 1 to 2 ft. square. It 
weighs 68 lb. per cubic foot when green and 55 lb. 
dry. At 12 per cent. moisture (air-dry) its modulus 
of rupture is 15,000 lb. per square inch, its shearing 
strength 2,010 lb. per square inch, and its strength 
in end compression 9,050 lb. per square inch. 
Jarrah, when severely punished in driving, is liable 
to spilt longitudinally. 

Jarrah has no knots or gum veins, but tends to 
pipe at the heart. It occasionally suffers from 
decay at the heart, but not on the outside, where 
the timber is strongest. In water infested by the 
marine wood-borers the sapwood on round timber 
seems non-resistant. 

Jarrah seems to be very inflammable. It also 
contains from 16 to 20 per cent. of powerfully 
astringent gum, mainly consisting of acid closely 
allied to tannic. Du Cane* found this gum, which 
was poisonous to mice, in the heart-wood of sound 
trees which had proved resistant to the marine 
wood-borers and white ants, but absent from 
decayed and defective timber which had proved 
non-resistant. 

The safest assurance of receiving sound jarrah 
when specified is to have inspection made by the 
Government of Western Australia. For 3d. per 
100 super. ft., all timber shipped is guaranteed 
of the right species and good quality. This is 
indicated by brands stamped on the end of every 
log. Another fair assurance of proper identification 
is the port of shipment, since jarrah is only exported 
from Fremantle, Rockingham, and Banbury. 

Jarrah can vary widely in durability and resis- 
tance. Conditions of growth affect its properties. 
The best timber is found among the rocky boulders 
on the summits of the granite and ironstone ridges 
of its habitat. Trees grown on the sandy plains 
near the sea yield inferior timbers, twisted, shorter 
in the grain, and less durable. 

The timber should be cut when the sap is at the 
lowest ebb. If round, it should be banded as soon 
as felled. If square, the practice seems to be to 
season it one month for every inch of thickness. 
However, in piling, the value of seasoning is largely 
problematical, since it is not known what effect 
seasoning may have upon the gum content. To 
the latter the resistance of the timber to the marine 
wood-borers may be attributed. 

In 1894 jarrah cost in England (the demand being 
slight and the timber consequently imported in 
small quantities) about 5s. per cubic foot. In 1904 
jarrah, in South Africa, brought from 2s. 4d. to 3s. 
per cubic foot, or a little more than longleaf pine. 
In 1908 the price in England was 7l. per ton, 
which, based on its dry weight of 55 Ib. per cubic 
foot, was equivalent to 3s. 10}d. per cubic foot. 
The freight alone amounted to 50s, or 60s. a ton. 

Jarrah obtained its high reputation in Western 
Australia. In 1901 jarrah was exclusively employed 
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there for piling. In 1906 the Ministry of Lands 
and Agriculture* reported that in temperate zone 
waters jarrah did not suffer visible injury from the 
marine wood-borers, frequently lasting over 30 
years, but in tropical waters it was necessary 
to sheathe the timber with Muntz metal. This 
would probably mean that if jarrah was used in 
American waters it would have to be sheathed 
south of Norfolk, Virginia, and San Francisco, 
California. 

In 1901 jarrah was employed in the jetties of 
South Australia, but was not considered proof 
against the shipworm. Jarrah is recommended for 
use in the harbour works of Melbourne, where the 
marine wood-borers are absent or scarce. Jarrah, 
when used at Sydney, is sheathed with Muntz metal 
or reinforced concrete. 

Jarrah piles at Auckland, New Zealand, must 
be protected. The engineer of the Wellington, 
N.Z., Harbour Board reports jarrah as resisting the 
marine wood-borers better than ironbark. 

In 1904 F. W. Waldronf reported for South 
Africa that jarrah gives the best results. 

Jarrah was first used in the English Channel 
20 years ago, and is now coming into vogue in 
England, probably because it is much cheaper 
than Demerara greenheart. The Great Central 
Railway reports that the cost of jarrah, however, 
prohibits its general use, but that it is employed 
by them in the construction of piers in tidal waters. 
At Cork (Queenstown), Ireland, jarrah is replacing 
greenheart in the outer harbour, where the ship- 
worm and limnoria are bad. Its lower first cost is 
given as the reason for its substitution. The Dutch 
Government, after experimenting, prefers Demerara 
greenheart to jarrah in waters infested by the 
shipworm. The Canadian Pacific Railway has 
driven jarrah piling in the watersof British Columbia, 
and they seem to be giving excellent service. 

Probably jarrah has suffered in reputation by 
the substitution of karri (Hucalyptus diversicolor). 
Both timbers grow in the same region and look much 
alike in the log. Karri is stronger and drives 
better than jarrah, but (probably owing to the 
absence of the astringent gum before mentioned) 
is not resistant to the marine wood-borers. Its 
price is about the same as that of jarrah, but it can 
be obtained in larger sizes. 

Blue gum (Zucalyptus globulus) and stringy-bark 
(Eucalyptus obliqua) will be considered together. 
Eucalyptus obliqua is also known as “ Tasmanian 
oak,” “ black,” and “ ironbark box” in Tasmania, 
and as ‘“messmate” in Victoria. It has been 
introduced into India; and Fucalyptus globulus 
has been introduced into India, South and North 
Africa, southern Europe, Florida, and California. 
Tasmania apparently produces the best timber. 

Blue gum is hardy and quick-growing in districts 
generally free from frost. It attains its best develop- 
ment in the southern portions of Tasmania, where 
the heaviest cut is made close to good tide-water 
harbours. That grown on the hillsides is more 
highly esteemed than that flourishing in the low 
country. In the natural forests of Tasmania it is 
a remarkably sound, clean timber. Logs often run 
60 ft. from the butt without a knot. In the arti- 
ficial plantations of California the tree is tall, 
straight, and exhibits a good piling form, but is 
full of dead knots. The Tasmanian and Victorian 
timber is far older than that cut elsewhere. In 
its natural habitat 60 years is the least age at which 
the timber is utilised. Most of the California blue 
gum has not attained this age. 

Under ordinary circumstances the wood is hard, 
heavy, moderately strong, tough, elastic, curled 
and twisted in grain. In Tasmania it is fairly 
durable. According to trade reports from the latter 
country, the Victorian variety averages 5 Ib. per 
cubic foot less in weight than the Tasmanian. In 
durability the mainland timber seems to fall far 
below that grown in the island, since at Melbourne 
blue gum from Gippsland is used only above the 
water line in wharves, although the marine wood- 
borers are practically absent. The young timber 
from California is not durable, rotting rapidly 
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in contact with the soil. All blue gum is alike in 
its tendency towards excessive chocking. This is 
guarded against in Tasmania by banding the ends 
of the logs. In the younger growth of California 
it is almost impossible to prevent the opening of 
wide and deep chocks. Sawing off the split portion 
is no remedy, since the material again splits from 
the new cross-section. 

Stringybark is a smaller tree than blue gum. 
It is generally distributed in Tasmania. Probably 
the finest stands are in the north-western and 
south-eastern portions, in the coastal and semi- 
coastal situations. Gigantic trees are found there. 
The wood is lighter in weight and softer than blue 
gum, the grain straight, even and rather coarse. 
It is strong, tough, splitting freely, and liable to 
shakes and gum veins. It is apparently more 
durable than blue gum. 

From blue gum especially enormous piles are cut, 
100 to 120 ft. long, 20 in. sq., and showing very 
little taper. To get a pile 100 ft. long a tree must 
run 150 ft. to the first branch, and from 15 to 18 
ft. in circumference 5 ft. from the ground. The 
Tasmanian lumbermen claim that, if desired, piles 
160 ft. long can be cut. Piles from Californian- 
grown timbers a few years ago averaged 30 to 35 ft. 
long, and from 12 to 24 in. in diameter. 

All Tasmanian piles are hewed square. According 
to K. C. Richardson*, who went to the island to 
obtain piles for the Dover (England) harbour 
works, it is of the utmost importance that all hewn 
piles having the heart boxed in the centre should 
be prepared from matured trees. Saplings grown 
on moist and rich soil are unserviceable for that 
purpose. This eliminates the hewing of piles from 
California blue gum. In the latter region the 
piles are set round. Nothing definite regarding 
the condition of seasoning necessary has been 
determined. Some users discriminate in favour of 
piles from the older slow-grown trees cut in winter 
and thoroughly seasoned; others favour piles 
driven green immediately after cutting. Perhaps 
with the younger quickly-grown trees, immediate 
driving serves to prevent excessive chocking, while 
with the older, slow-grown timber seasoning serves 
to fix the kino-tannic acid content which is believed 
to be the resistant property of the wood. Probably 
the older, slow-grown timber is harder and thus 
more effectively resists the limnoria. 

In some cases the heaviness of blue gum and 
stringybark is in their favour for pile purposes. 
At Dover, England, the strong current made it 
necessary to weight the tips of the Douglas fir piles 
used so that they would stand vertical before 
driving in 47 ft. of water. With blue gum the 
weighting was not necessary, thereby insuring a 
saving of 50 dols. per pile.t The weight is, however, 
often disadvantageous, since the piles cannot be 
floated but must be handled from lighters. 

Because of its great elasticity Tasmanian blue 
gum is able to withstand the blows of the heaviest 
hammer without crushing or splitting. It is often 
necessary to place a cushion on the head of the pile 
to prevent undue rebounding of the hammer. 
Stringybark is not so dense or heavy, and is more 
liable to split in driving. 

It is undoubtedly possible to substitute for blue 
gum, since in Victoria several inferior species have 
a similar appearance. The Tasmanian and Vic- 
torian Governments inspect all timber for 3d. 


per 100 superficial feet of hewed piles. The Tas- 
manian brands are shown :— 
1T 2T 3T 4T 
TAS TAS TAS TAS 
‘BG 8B P IB 


Blue Gum Stringybark. Peppermint. Ironbark. 


The initial figure represents the number of the 
inspector doing the work. 

Under present conditions the price of California 
blue gum runs considerably higher than that of 
Douglas fir and redwood. A few years ago piles 
30 to 35 ft. long, 12 to 24 in. in diameter, cost 17 
to 43 cents per lineal foot. 

In Tasmania the shipworm does not seem to 





* « Encelypti Hardwood Timbers of Tasmania, Gray 
Bros., Hobart. ; 

+ “The Tasmanian Blue Gum—An Ideal Timber for 
Harbour-Building,” by H. J. Shepstone, Scienti/ic 





American, January 21, 1905. 








Nov. 17, 1916.] 


ENGINEERING, 


475 








commit severe ravages, whereas the limnoria is 
quite active. A hardwood resists the limnoria far 
better than it does the shipworm. All piles used in 
the extension of the Hobart wharves are of stringy- 
bark, which is there considered more resistant to 
the shipworm than blue gum. 

Barr* reported that blue gum was used in the 
construction of the staging for a mole at 
harbour, New Zealand. At Auckland, N.Z., blue 
gum piles had to be protected to give satisfaction. 

At Dover pulling and redriving several times 
tended to preserve the piles by killing any borers 
that had already secured lodgment. 

Both blue gum and stringybark have been tried 
by the Netherlands Government, but at present 
Demerara greenheart is preferred. 

Some blue gum was imported from Tasmania 
for the Admiralty Works at Simon’s Town, South 
Africa, but most of the timber used was grown in 
the Union. The acting chief engineer of the 
Durban Harbour Board (1907) reported that the 
blue gum grown in the Colony was not nearly so 
good as imported jarrah and turpentine. 

At San Diego, Cal., the blue gum grown in the 
state has not shown itself to be very fesistant to 
limnoria. 

Totara (Podocarpus totara) is also known as ‘‘ New 
Zealand yew”; it grows in New Zealand. . Its 
wood resembles pencil cedar. It is moderately 
hard, straight, and fine-grained, but does not warp 
or twist. The heartwood is very durable; its 
seasoned weight varies between 28 and 37 Ib. per 
cubic foot. In 1876 newly fallen timber weighed 
as follows: Hokianga totara, 60 to 62 lb. per 
cubic foot; Wangarei totara, 60 63 lb.; and 
Pulhoi totara, 66 to 68 lb. per cubic foot. That 
from the higher hills and the country north of 
Auckland is considered best, but recently in calling 
for tenders for special heart of totara, the engineer 
of the Auckland Harbour Board received but one 
offer, and that for timber from the south. 

Totara is expensive and increasingly difficult to 
obtain in large sizes. Large logs yielding a great 
deal of desirable heart timber are very brittle, and 
crack and splinter under the impact of vessels 
falling alongside. 

According to Kirk,f totara piling should be 
driven green, and, where possible, with the sapwood 
removed. The Auckland Harbour Board specifies 
heartwood, reasonably straight, rough-hewn, to 
square 16 in. at the top and 10 to 12 in. at the toe. 
The piles are driven top downward. 

The cost, according to Barr (1892), at the landing 
place was 3s. 5$d. to 3s. 10d. per cub. ft.; the 
material being 18 to 21 in. in diameter. Even then 
it was cheaper than jarrah. 

In 1876 the engineer of the Auckland Harbour 
Board recommended that in the future piles should 
be procured as large as possible, say 15 to 17 in. 
sq., trimmed free of sap, and that only the heaviest 
timber from full-grown trees should be used. In 
1880 the Government replaced all the jarrah piles 

‘in the Mangere bridge with totara. Barr reported 
that the latest wharves:at Dunedin were built of 
totara. 

No other untreated timber lasts so long as totara 
in Auckland harbour. The crustacean borers (like 
the sphareoma) eat away the ends of the walings 
and bracings, especially around the bolt holes. 
This, however, will happen with any timber, treated 
or untreated, when the ends are exposed to the 
severe depredations of crustaceans like the limnoria, 
cheluria and sphareoma in any port. The remedy 
is to discard braces and use raking piles. 

Totara is still in use at Auckland, but almost 
entirely for the fender and rubbing pieces of concrete 
ae of which the wharves are now largely com- 
posed. 
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HOMOGENEITY OF VISIBLE 
RADIATIONS. 

Wuat is known as homogeneous radiation, i.e., 
radiation of one specified wave-length, in X-ray 
work, corresponds to what is called monochromatic 
light in spectroscopic examination. The latter 
term—if not the former as well—is convenient, but 
purely ideal. For no matter how narrow the slit 
of the spectroscope, any spectrum line photographed 
will have a definite width and consist of an in- 
definite number of images of the slit, side by side, 


formed by rays of different wave-lengths. The 


observer sees a band rather than a line, shading off 
Fig. Fig. 2. 








: l 


on both sides; the central, intense portion of the 
band will mark the natural vibration or “ note” 
of the vibrating atom, the intensity becoming zero 
on both the sides, where the light is not, sufficiently 
strong to affect the plate. The broadening of 
spectrum lines has been explained by Lord Rayleigh. 
When the discharge is sent through a gas and a 
condenser is inserted into the circuit, however, the 
broadening becomes anomalous, and that has not 
yet been explained. There are two other effects. 

A strong magnetic field splits up a line of a spectrum 
into several components; that is the Zeeman 

effect, which has long been fairly well understood. 





Correspondence: Gen’l. Mgr. South African Rys. and | 


observed, however, that strong electric fields of 
thousands of volts per centimetre also split up the 
lines in a different manner,* and an explanation for 
this Stark effect has not yet been found. It is with 

the condenser discharge and the Stark effect that 
Professor J. W. Nicholson, D.Sc., of King’s College, 
London, dealt in a discourse delivered to the 
Réntgen Society and published in the October issue 
of the journal of that society. 

We have to go back to the general, or normal, 
broadening of any spectrum line and the natural 
“note” of the vibration. That note, Professor 
Nicholson pointed out (following Lord Rayleigh), 
will be changed on the Doppler principle when the 
vibrating atom as a whole is moving, just as the note 
of the engine whistle appears to change when a train 
is rushing past an observer. When the electric 
discharge passes through a tube, bodily motions of 
diverse magnitudes will be going on in the vibrating 
atoms, and the frequency of the vibrations in the 
line of sight will be changed ; these considerations 
have led to a knowledge of the relative masses of 
the atoms emitting the lines which would be mono- 
chromatic in the absence of bodily movements of 
the atoms. When, now, a condenser of’ variable 
capacity is introduced, the broadening is very much 
increased in an anomalous way, and the shading 
off is in some cases no longer symmetrical. When 
Stark succeeded in splitting up lines of hydrogen by 
electric fields—for instance, the H y, line which is 
itself separable into 27 lines, the distance between 
which increased as the electric field was made more 
intense—he suggested that this new (Stark) effect 
was at the root of the anomalous broadening of 
the lines under condenser discharge ; his lines, he 
thought, would with a condenser discharge be 
| sufficiently broad—perhaps by virtue of atomic 
velocity—to overlap and to form a wide band. 
‘Together with Dr, T. R. Merton, Professor Nicholson 

has tested this suggestion in a novel and interesting 
manner. 


| Their apparatus comprises the ordinary spectro- 
|scopic equipment (a Hilger deviating spectroscope 
or a concave grating, 20,000 lines to the inch) and 
| an accessory, a neutral-tint wedge of the kind used 
| for recording the sensibility curves of photographic 
| plates. Such a wedge, so cemented to a wedge of 
| clear glass that the combination forms a plane- 
| parallel plate, is mounted vertically immediately 
| in front of the slit, which has a width of 0.025 mm. 
The absorption by the wedge is not selective, and 
the wedge is so arranged that the slit is parallel 
to the direction of maximum increase of wedge 
thickness. The lower part of any spectrum line 
then passes through the thin end of the wedge and 
is little weakened, whilst the upper part of a line is 
more attenuated and the length of a line therefore 
shortened ; the upper end of a line will mark the 
point where the light is just sufficiently intense to 
affect the photographic plate, Hence the most 
intense wave-lengths will give the longest lines, the 
| weak wave- lengths will give short lines. When a 
curve was traced through the top ends of the images, 
Dr. Nicholson explained, measurements could be 
made on the plate, and, the law of absorption 
_ being known, the law of the distribution of intensity 
across the band be calculated. As it was very diffi- 
| cult, however, to determine wherea faint line ended, 
| the photographs were not taken in the o way, 
| but through a process screen, ruled with two 
| systems of lines at right angles to one another, 100 
lines to the inch. The lines then appeared resolved 
into series of small dots, extremely close to one 
another, and instead of picking out the extreme 
boundary of visibility, the experimenter picked out 
the last black dot in any direction. In that way 
they had practically eliminated the personal equa- 
tion in drawing the intensity curves, and the results 
thus obtained were much more concordant and in 
agreement with theory than those obtained by 
tracing the curve on ordi photographs. Further 
particulars of the method were given by Drs. 
Nicholson and Merton in the Transactions of the 
Philosophical Society, June 28, 1916, page 547. 

Fig. 1, annexed, illustrates one of the curves 
obtained, and it is nearly parabolic, If the lines 
were merely broadened by atomic velocities, after 


bd Compare Sir J. J. Thomson’s lecture, Encnuvgerino, 




















J. Stark—and also A. Lo Surdo—quite recently 





vol. ci, page 380, April 21, 1916, 






















476° ENGINEERING: 











.THE MCMEANS AND BOSLER CUTTING-OFF MACHINES. 





_ (Nov. 17, 916. 


CONSTRUCTED BY THE SOUTHWARK FOUNDRY AND MACHINE COMPANY, PHILADELPHIA, PA., U.S.A. 


(For Description, see opposite Page.) 





(4069 4) 











Fie. 1. Curtrnc-Orr Heap ror 3-In. To 7-IN. Rounps. 





























*' 
Lo} 
oO 
13 

2° IO sene nae 


J 

‘ 
UTA 
Wy 
W 
ZZ 
VA, 
WY 

Z 
Gy. 
ZZ 
AG 
VS 
YG 
Gis 








Ae! 
; 
/ 



































' 
j 
‘, ; ' 
_ | 
j \, 
\ 
\ eo See ' 
= oo 
je BY) 
oe +. 
' ” 
' 
































\. 
~~> 
SS 






























































ow H Y 
Soo 874 
9) + y 
Zy 
. Bs 
t i 
! “4 
1 ZZ 
} ZZ 
% 
i ZZ 
' | 
- : a 
6s) , 7 H Zea 
» ' y 
i 
i 

















Fies. 2 anp 3; Heap ror No. 2 Macurne, 3-Iy. 10 7-Ix. Rounps. 


Rayleigh’s theory, the curve should be a parabola | with a condenser discharge ; that the number of 
of smooth, regular curvature. If, however, the law of kinks on the two sides was not the same was 
intensity distribution was a simple exponential law, probably due to the fact that the line was not 
not in accordance with kinetic theory distribution | simple to start with. These photographs supported 
of atomic velocities, every individual component | Stark’s suggestion, quantitatively and qualitatively. 
should give a definite peak, and if the lines over- | The ratios of the horizontal distances between the 
lapped, as Stark assumed, a composite curve would | kinks were really the ratios of the distances between 
result, showing more or less rounded peaks at spots | Stark’s components. Thusin a condensed discharge 
where any component had maximum intensity ; | the splitting up of the lines was the same as that 
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—applied directly to the tube. Each of these lines 
was broad enough to overlap its neighbour, but this 
broadening was not of the same kind as the broaden- ~ 
ing with an ordinary discharge. The nature of the 
curves [it will be seen that the curvatures are of the 
opposite sense in Figs. 1 and 2] showed that the 
intensity distribution followed a simple exponential 
law and could not be explained on Doppler’s 
principle by atomic velocities. There were thus two 
phenomena, different wave-lengths and a curious 
broadening, the Stark effect. The lines broadened 
more and more, quite apart from intensity, as they 
receded from the central line of the ordinary dis- 
charge. What the Stark effect meant in connection 
with radiation is not yet understood. Dr. 
Nicholson did not suggest any explanation. Stark 
assumed that the broadening was due to the electric 
field of neighbouring particles. The atoms, Dr. 
Nicholson thought, might get closer together in 
their disturbance by the condensed discharge, even 
to the extent of interpenetration. An electron 
actually passing through an atom could easily 
produce, as calculation proved, a local voltage of the 
necessary magnitude. The atoms were, in fact 
made to do the work themselves, instead of this work 
being applied outside the whole assemblage. 

In any case the condensed discharge affords new 


|means of studying the complex spectroscopic 


Fig. 2 illustrates such a curve of a helium line | which occurred with a field of, say, 30,000 volts per' phenomena. Two years ago King and Koch 


(already double in the ordinary discharge) obtained | centimetre—Stark has gone up to much higher volts described, in the Astrophysical Journal, another 
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method of studying the structure of the spectrum 


lines. They caused the photographic plate to move | 


slowly in front of the slit while continuously 


recording any change in the intensity of the radia- | 


tion by the aid of a photo-electric cell. The method 
of Merton and Nicholson appears simpler, though it | 
also requires that all parts of a slit remain uniformly 
illuminated. Spectroscopic phenomena seem to 
become more complicated the more they are | 
studied; but these observations seem to show a 
way out of the difficulties. That applies also to 
homogeneous X-rays, a point to which Dr. G. W. C. | 
Kaye drew attention during the discussion of | 


the discovery of characteristic homogeneous X-rays, 





each element seemed to have one characteristic | 


wave-length ; later on the K and the L series were 


distinguished. There may be 10 or more lines in each 
series, as the studies of crystals prove, and further 
series have been suggested. Nobody has probably 
yet experimented with really homogeneous radia- 


tions, and that fact might suffice to explain the 


different character of the Réntgen rays emitted by a 
bulb when excited under different current conditions. 
The homogeneity of emission depends very much on 
circumstances. 
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for cold cutting. The bars are cut direct from the mill 
and do not ordinarily require any straightening. 

The machine is illustrated on the opposite and 
present pages, and on page 484. The tools, instead 
of being fed into the stock by a positive mechanical 
train, are controlled by air pressure acting through 
suitable cylinders with pistons and rods. The air, 
while forcing the tool into the stock so as to obtain 
maximum cutting, also provides a flexibility which 
prevents breakage should the stock turn eccentri- 
cally. There is an additional advantage gained in 
having three tools acting in a common kerf, each so 
fashioned that it does an equal portion of the work. 

The machines are built in three sizes, any of which 
may be provided with one or more cutting heads, 
dependent upon the capacity desired. The usual 
maximum number is six, though machines have been 
built with eight heads. The sizes of bars accom- 
modated by the three sizes are as follow :—3 in. to 7 in. 
(Figs. 1 and 2, page 476), 7 in. to 10 in. (Figs. 6 to 8, 
annexed), and 10 in. to 15 in. One size of bar is 
usually provided for in each pattern of machine, 
though other sizes within the capacity of the machine 
| can be cut by making slight changes. 

Each machine consists of a substantial cast-iron bed, 
| on which is mounted the gear train for driving the main 
spindle, this being of the hollow type. A quick- 
closing powerful chuck of the spiral roller type (Figs. 
4 and 5, page 476) is attached to the spindle for driving 
the stock. It consists of a coupling forced on the 
spindle and keyed thereto. A cam retaining ring is 
through-bolted to the coupling and’ is shrunk on to 
the cam ring. The cam ring is of steel accurately 
machined and hardened. (For the smaller sizes the 
cam retaining ring and cam ring are combined.) 
Hardened steel rollers held in position by a retaining ring 
act against the inclined faces of the cam ring. The 
retaining ring has a rotary movement with respect to 
the cam ring and also serves to centre the stock. When 
the stock is inserted in the chuck and the spindle 
rotated, the rollers are retarded and movéd inward 
by the cam ring, thereby firmly gripping the stock. 
In order to release the chuck it is only nec to 
| move the retainer forward, thereby carrying the rollers 
to a position on the cam ring which will permit them 
| to move outward, releasing the bar. For the largest 
|size unit a reversible motor is used and release is 
| effected by reversing the drive. 





Tue recent demand for large quantities of short | se pot, eae - — = ~ mi reenter 
Ts as , | lengths of round bars has led to the development of a | | and 2, page 476, Figs. 6 and 7, and Fig. 8 annexed, an 

Dr. Nicholson's discourse. When Barkla announced eal patented by Messrs. McMeans on Bosler, | Figs. 9 and 10, page 484), serve in two capacities ; 
with manufacturing rights controlled by the Southwark | first, as a steady rest for the stock and, secondly, as 
Foundry and Machine Company, of Philadelphia, Pa., | the cutting head. They consist of a substantial steel or 
U.S.A., which differs radically from the usual type! ron body (dependent on the size) mounted on the bed 
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and secured thereto by clamps at each side (Figs. 
2,3and7). Lateral movement is permitted to prevent 
breakage owing to warped bars. At the bottom an 
adjustable rest of hardened steel is provided (Figs. 
2 and 7). In addition to the fixed rest at the bottom 
for the largest size, additional air-cushioned rests, 
consisting of a hardened steel guide actuated by 
double-acting air cylinders, are provided at an angle of 
45 deg. to the horizontal (see Figs. 6, 7 and 8, 
page 477). These provide the flexibility required for 
warped bars. 

A renewable, hardened steel bushing (Fig. 3) is used 
where the bar of stock passes the head. The cutting is 
effected by three tools on each head, these tools 
acting, as we have already stated, in a common 
kerf. The tools, of high-speed steel, are carried in 
tool holders of the strap type, which permit a rapid 
change to be made when re-grinding is necessary. 
Tools made with a piece of high-speed steel welded into 
a soft shank have proved successful for this service. 
The too! holders are of hardened steel working between 
hardened steel liners carried directly in the body of 
the head and are retained in place by gibs. 

Pressure is applied to the cutting tools through pistons 
actuated by air pressure, either directly for the smaller 
size (Fig. 2), or through a lever for the side tools and 
directly for the top tools (Fig. 7) in the larger sizes. 
The latter arrangement permits the ready access for 
tool changing which is desirable in the larger machines. 
Air pressure at approximately 70 lb. per square inch 
is applied to the pistons to force the cutting tool feed 
into the metal; the three tools act simultaneously, 
and as each does its portion of the work, the cutting is 
very rapid. For the auxiliary steady rest cylinders 
40 ib. of air pressure is sequined The air cylinders are 
double-acting. The piston movement is controlled by a 
four-way valve with suitable piping, permitting the 
tools to be withdrawn when the cut is completed. 

The surface speed of the stock is 35 to 40 ft. per 
minute for steel having a carbon content of 0.45 to 0.55. 
The cutting time for a machine may be expressed in 
seconds as approximately 34 times the square of the 
diameter in inches. For example, a 10-in. bar would 
be cut in 10° x 3.5 or 350 seconds. This represents 
the actual time to cut to approximately one-third the 
diameter of the bar, or at a point where it may be 
readily broken. The time for cutting through would 
be in excess of this. The first method seems preferable, 
as it not only increases the capacity of the machine, 
but gives a ready examination of the fractured stock. 

As the cutting is rapid and production large, the 
power required is in proportion. For six-head machines 
the following sizes of motor (or other prime mover) are 
required :— 

Capacity of Machine. 

5 in. to 7 in. 
7 in, to 10 in. 100 
10 in. to 14 in. 150 o» . 


As the capacity of the machine is dependent upon 
the time required to handle the stock in and out of the 
machine, a roller table with air-operated pusher 
cylinders is recommended, this being arranged as shown 
in Fig. 9, page 484. It consists of a structural steel 
bed carrying the rollers. This is placed at the tail of 
the machine. The stock is: placed on the table and 
pushed through the heads to the chuck by the air 
cylinder. When the cutting is completed an air 
cylinder whose piston rod passes through the hollow 
main spindle serves to eject the bars. 

A six-head machine of the type described above 
has cut, in 12 hours, a pile of 5} in. rounds measuring 
45 ft. in length and 9 ft. in height. On the same 
machine over 4,000 5}-in. slugs have been cut in 23 
hours. 


H.P. (Motor). Speed. 
75 500-700 R.P.M. 


” ” 





INDUSTRIAL NOTES. 

Tue Director of the Department of Labour Statistics, 
writing in The Board of Trade Labour Gazette, on the 
state of the labour market, says that during October 
more men were enlisted in the forces, with the result 
that the shortage of labour became more acute; and 
as this removal of men from industry must continue, 
it is necessary to adopt every possible expedient to 
economise man-power, so as to maintain the industries 
which are of national importance at the present time. 

The changes reported ts taking effect in October 
affected about 290,000 workpeople, and resulted in a 
total increase of nearly 36,000/. per week. The largest 
bodies of workpeople affected, in addition to engineers 
at various centres, were coal miners in Northumber- 
land, woollen and worsted operatives in the Huddersfield 
district, workpeople in the printing and bookbinding 
trades in London, and iron puddlers and millmen in 
all the principal districts. 

The number of disputes beginning in October was 40, 
and the total number of workpeople involved in all 
disputes in progress was 18,697, as compared with 
11,959 in September, 1916, and 20,502 in October, 
1915. The estimated number of working days lost by 
disputes during the month was 106,600, as compared 








with 180,300 in September, 1916, and 156,700 in 
October, 1915. aa» 

The average weekly number of vacancies notified to 
all Employment Exchanges for the five weeks ended 
October 13 was 40,005, as compared with 38,717 in the 
previous four weeks and with 34,838 in the five weeks 
ended October 15, 1915. The average weekly number 
of vacancies filled for the same periods was 30,413, 
31,156 and 25,398 respectively. 





Retail food prices in the United Kingdom on the 
lst inst. were 5 per cent. higher than a month earlier. 
In comparison with those of November 1, 1915, they 
showed an average increase of 27 per cent. Taking 
the country as a whole, and the figures for food only, 
the average increase in retail prices between the 
beginning of the war and the Ist inst. was 78 per 
cent., which is reduced to 72 per cent. if the increase in 
the duties on tea and sugar is deducted. 

The Director of the Department of Labour Statistics 
was unable to publish this month particulars regarding 
the movement of retail prices of food in Berlin and 
Vienna, as the official figures had not been received. 





An exhibition, which has been promoted by the 
Ministry of Munitions, with a view to making the 
employment of women on munition work still more 
popular than it is, is being held in the McLellan 
Galleries, Sauchiehall Street, Glasgow. It is hoped 
that the excellent exhibits of work done by women 
in munitions factories will induce employers to resort 
to female labour to a greater extent than they have 
done hitherto, and will encourage foremen and skilled 
tradesmen further to train women operatives. The 
exhibits cover a wide range of operations, from those 
requiring the greatest mathematical accuracy to com- 
paratively heavy projectile work. The display contains 
photographs of munitions factories throughout the 
country, illustrating the work carried out by women. 

In connection with the exhibition in question, 
Mr. W. Weir, the Director of Munitions in Scotland, 
had an interview last Monday with representatives of 
the Press, and stated that the real lesson for us in this 
country was that, whatever degree of success might 
have been achieved hitherto in the manufacture of 
munitions, the future must see an absolutely over- 
whelming increase. To enable this to be done, our 
main industrial asset would be the rapid development 
in the use of female labour. The experience of the 
last six months showed that there were very few 
operations which women, given proper training and 
assistance, could not carry out. While the final result 
of the war was no longer in any sense indefinite or 
doubtful, the important factor to everyone was that 
the Allies should win quickly. The duration of the war 
was still to a very large extent an industrial problem. 
Supply would be the test, and supply was a question 
of the efficient organisation of labour. The debt of 
our country towards its women workers was very great, 
and in connection with this it was incumbent upon the 
management of the different establishments to do all 
in their power to make the working conditions as 
pleasant and as efficient as possible. During the 
winter it was necessary that every works manager, 
foreman and under-foreman should carefully think 
out the different operations, and arrange to subdivide 
and simplify them so as to utilise female operatives for 
the work. There should also be loyal co-operation on 
the part of the skilled tradesmen. The direct result 
would be the giving to our armies that superiority in 
supply which, in conjunction with their fighting 
superiority, would hasten the victory we so much 
desired. 

Arrangements have been made between the 
Ministry of Munitions and the War Office whereby 
men in certain categories of medical fitness may in 
certain circumstances voluntarily enrol as Army 
Reserve Munition Workers to be employed upon work 
in connection with the production of munitions of 
war. Full particulars of the Army Reserve Munition 
Workers Scheme can be obtained at any Employment 
Exchange. Men may be enrolled as Army Reserve 
Munition Workers under this scheme who belong to 
any of the three classes described below :—({1) Men 
referred back by the Tribunals to find work of national 
importance as the condition of their being exempted 
from military service. (2) Men who have been called 
up and relegated to the Army Reserve, or who on being 
called up would be relegated to the Army Reserve as 
not at present needed in the Army. (3) Men at 
present serving in units at home who are classified 
as B. 2, B. 3, C. 2, or C. 3, and who are surplus to the 
requirements of their unit for men of their category 
and medical fitness. 

Men who are suitable and whose cases fall under 
heads (1) and (2) above can only volunteer under this 
scheme with the concurrence of the Local Tribunal 
or of the Local Military Authorities. The selection of 





men already serving with the colours who are willing 
to be transferred to the Reserve for munitions work 





will rest with the officers commanding their units. 
Men selected and found to be suitable for the purpose 
will be enrolled as Army Reserve Munition Workers 
by the Employment Exchanges. In no case should 
application be made in writing or in person to the 
Ministry of Munitions or the War Office. 





The report, dated June 30, 1916, of the Directors 
of the Consolidated Gold Fields of South Africa, 
Limited, states the following :— 

“ During the last few years the conditions of labour 
onthe mines of the Witwatersrand have beenameliorated 
on account of the attention bestowed on the elimination 
of dust, on underground ventilation and on health and 
safety measures generally, and also because of extended 
annual holiday leave and shorter hours of labour. 
Nevertheless, the supply of skilled miners from 
overseas is diminishing rapidly. Vacancies are filled 
by men drawn from South Africa who rank as miners 
and take charge of native workers, after undergoing 
a short and very imperfect apprenticeship which 
consists largely in watching natives at work. Such 
supervision is proving very costly and unsatisfactory, 
particularly as so much of it has to be used to replace 
in a measure the men who are away fighting, and 
there is great need for the introduction of an improved 
system of training for underground learners. A step 
in the right direction has been taken at the Government 
School for the training of miners, who undergo a two 
years’ course in the work of mining. By doing the 
actual mining work the native is gaining in skill, and 
it is obvious that the white miner or supervisor must 
also make such progress as may be necessary to enable 
him to command respect and uphold his position. The 
apprentice system for mine mechanics is also greatly 
in need of revision. 

“The deplorable lack of opportunity for expert 
training in trades of the white youth of South Africa 
is a very serious matter which greatly complicates the 
relative position of the white and coloured people. The 
subject should be approached with a proper apprecia- 
tion of the great advantages to be derived from an 
efficient apprenticeship system sympathetically con- 
ducted with the view of reducing to a minimum the 
ranks of the unemployable and of inspiring respect and 
happy relationships between employer and employed.” 





The United States, says American Machinist, is 
receiving gold and securities from Europe in return 
for an enormous volume of raw materials, foodstuffs 
and manufactured articles that are being sent to the 
belligerent nations. Many industries are busy con- 
tributing to this stream of exports, but manufacturing 
conditions have not undergone any important change. 
Apart from some accumulation of skill in the manu- 
facture of a few kinds of munitions, it is doubtful if 
the American industries possess anything to-day that 
they did not have on August 1, 1914. 

By contrast, adds our contemporary, the machinery- 
building plants of Europe have learned much. They 
now understand thoroughly the principles and advan- 
tages of mass production ; they know the results that 
flow from intense application in industry ; they have 
had the stimulus that comes from a spirit of sacrifice ; 
mechanical skill has been spread broadcast through 
classes of society that previously knew nothing about 
it; they have utilised automatic machinery as never 
before; they have developed and applied special- 
purpose machinery in a way hitherto unknown; and 
they have learned the advantage in production of 
using highly-developed small tools. 

Our contemporary concludes by stating that 
European industry is gaining tremendously through 
the stress of war, the United States having no equivalent 
for this stimulus. 





According to The Iron Age, New York, the root of 
the troubles now annoying the American iron trade 
is the scarcity of labour; the works at present need 
three men where two were ample before. It is not 
that the American industries are actually short of men, 
the scarcity of labour is due to the fact that the 
industrial expansion is proceeding at a greater rate 
than the increase in the labour supply. d 

“ For this state of affairs,” adds the American journal, 
“there appears to be no immediate remedy. Our 
supply of men such as we need cannot be quickly 
inc so long as European nations are drawing 
every available subject into their armies. It is 
condition that will have to be borne philosophically. 
The employer who chooses to do so can, of course, 
win men from other employers by paying higher wages. 
But there is a limit to this, as eventually the cost of 
production cuts up all profits. We need to slacken 
our pace and lessen our efforts to grasp more and more 
of the business coming in sight, recognising that even 
prosperity may have its bounds.” 


At Leeds last Sunday Sir J. Compton Rickett. 
M.P., said he was glad to note that the war had 
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brought about a better social feeling and a stronger 
sense of comradeship between c and class, and 
between individuals. He thought that after the war 
two dangers would have to be guarded against, one 
being an export of labour and: the other an export of 
capital. There would occur a certain amount of 
restlessness on the part of many men who returned to 
the common daily task, and if there was any friction 
at home the danger to the country would be that a 
certain amount of such labour would seek some other 
part of the world. It was also very desirable that the 
great textile trades should continue to have their centre 
here and carry on their operations from this country 
as of old—instead of works being set up abroad nearer 
the places of production and market—because our 
enormous mercantile marine largely depended upon 
our in-and-out trade. We had to import food, and 
we needed to export our manufactures so as to keep 
freights as low as possible. He was, he said, a profound 
convert to the doctrine of the minimum—or living— 
wage. Inevery great trade there should be a minimum 
wage fixed every six months, or based on the Board 
of Trade returns showing the cost of living, and it 
might be worked on an automatic scale. He would 
advocate the closing of a business if it could not 
pay its operatives a living wage. He would also 
advocate that both employers and employed should 
belong to respective unions. He knew from the 
testimony of many employers that they would rather 
have unions, such as existed at present, than have to 
deal with an indiscriminate mass of people. He 
would give these unions a statutory position, and 
would have both employers and employed governed 
by the majority, the minority not having the right to 
break away. The great unions of the present days 
gave the indication of a want of cohesion, and this 
was a danger. There should be arbitration courts 








RELATIVITY AND OTHER NONSENSE. 
To tae Eprror or ENGINEERING. 

Srr,—As the writer of the first letter on this subject, 
which appeared on page 178 of ENGtneeRINe, August 25, 
I beg to point out that, though “ The correspondence on 
Relativity has been somewhat ironical, not explanative,”’ 
very little light is thrown upon the matter (or upon 

uanta, electrons, gravitation and tensile strength) by 
the three correspondents in your issues of October 
20 and 27. 

No dependence can be placed on Bergson ; and every- 
one interested in this branch of philosophy should read 
Hugh Elliot’s ‘‘Modern Science and the Illusions of 
Professor Bergson *’ (Longman’s, 1912), in the Intro- 
duction to which Sir E. Ray Lankester wrote :—‘ To 
the student of the aberrations and monstrosities of the 
mind of man, M. Bergson’s works will always be docu- 
ments of value.”” 

Your excellent article to-day, ‘Science and En- 
gineering,” is most helpful; but, as illustrating that 
need of precision to which I venture again to call atten- 
tion, let me ask what do we mean by “Science” ? 
Huxley suggested organised knowledge—which generally 
“fills the bill’’; but, as you say, Sir, “‘ Engineering is 
not now, and presumably never will be, one of the exact 
sciences,” from which it is clear that Huxley’s term 
cannot be used in the plural ! 

Heuristic methods are good in their way; and, when 
he has discovered something, a chemist drops his “h ”’ 
and cries “ Eureka”; but an engineer must be able 
to invent, to devise means of doing things; so that, 
while philosophers and mathematicians may be quite 
right in their view that squaring the circle is impossible, 
a task which no one except a paradoxer or perpetual- 
motion crank would attempt, as the exact value of 
is unknown and can never be determined, the engineer, 
knowing @ to 125 places of decimals, finds ./m 72 quite 
near enough for all practical purposes; and he takes 
3.5448 in. as the side of a square equal in area to a 
4-in. circle (12.5664), which { have purposely chosen 
because its area and circumference are numerically the 





for the division of profits between labour and capital, 
and no strikes should be lawful until the case had been 
arbitrated upon, and an agreement found impossible. 
There should also be some regulation of competition, | 
and the State should be able to direct both capital and 
labour into the most profitable channels. 





We are informed that a conference, called a “ rank 
and file conference,” which had been promoted by 
the Metal, Engineering & Shipbuilding Amalgamation 
Committee, took place last week at Leeds, when the 
following resolution was put and carried :— 

“ That realising, as at present organised, the trade 
union movement is entirely inadequate, this conference 
of the rank and file demands that the executives of all | 
unions (catering for engineering and shipbuilding | 
workers) immediately get together and formulate a 
practicable scheme of amalgamation that shall fuse all 
sectional unions into one industrial union, having 
as its object the organisation of all workers in the 
industry, regardless of craft or sex ; and, as its ultimate 
aim, the control of industry for the complete abolition 
of the wages system.” , 

An amendment to delete the words “‘ regardless of 
craft or sex ”’ was defeated by a large majority. 

The conference expressed the opinion that action 
should be taken on the initiative of the Amalgamated 
Society of Engineers within three months. 

The conference was the outcome of one held in 
London last August, at which a resolution was 








calling upon the executive committees of all unions of 
engineering workers to fuse all the sectional organisa- | 
tions into one industrial union, comprising every 
worker in the industry, regardless of craft, grade or 
sex, the aim being to obtain complete control of the 
industry. 








MINING Macurnery.—This is a period of general 
contraction in our exports, but it is satisfactory to note 
that mining machinery has been an exception to the 
rule, the shipments for September having been 2,218 
tons, as compared with 1,368 tons in September, 1915, 
and 1,989 tons in September, 1914. The increase observ- 
able was accounted for by a larger demand upon South 
African account, the deliveries to that quarter in Sep- 
tember having been 1,407 tons, as compared with 
684 tons and 699 tons. The aggregate exports of 
inining machinery to September 50 this year were 15,114 
tons, as compared with 12,958 tons and 17,115 tons in 
the corresponding periods of 1915 and 1914. Shipments 
to South America to September 30 amounted to 340 tons, 
as compared with 286 tons and 1,014 tons. The colonial 
demand during the first nine months of the last three 
years is indicated by the following exports :— 


Colonial Group. yee. ute, gee. 
South Africa 7,863 6,356 6,278 
British India 1,519 813 1,507 
Australasia 657 831 1,199 


Che increased demand upon South African account is 
attributable to the start which has been made upon an 
extensive scale in developing the mineral resources of 
the Eastern Transvaal. The value -of the mining 
machinery exported to September 30 was 528,934i., 
8S compared with 444,653/. and 646,361. in the corre- 
sponding periods of 1915 and 1914 respectively. 


| §rr,—To secure the fullest 


same—an exercise in Relativity. 
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“SPARK IGNITION.” 
To tHe Eprror or ENGINEERING. 
Sm,—With reference to the article on “8S 
tion,” published in your issue of the 3rd inst , laboratory 
research does not always agree with actual working 
conditions. 
The following figures relate to tests taken on a 25- 
horse-power four-cylinder engine, and were given in a 
per read before the American Society of Automobile 
Engineers about twelve months ago :— 


rk Igni- 





Petrol Consumption in 
Pounds per Horse-Power 
Hour. 


Horse-Power. 
Revolutions 


r sieacd =" 
minute. 
Magneto. Battery. Magneto. Battery. 
400 5.5 5.5 1.41 1.40 
600 9.6 9.7 1.10 1.08 
800 14.0 14.0 0.89 0.93 
1,000 18.7 18.0 0.77 0.80 
1,200 20.7 19.8 0.80 0.85 
1,400 22.7 21.0 0.85 0.94 
1,600 24.6 22.8 0.82 0.91 
1,800 23.8 22.5 0.85 0.97 
2,900 22.0 18.9 0.97 1.11 








The timing in the case of the magneto was fixed, the 
battery ignition being regulated to suit the speed, this 
obviously was not to the advantage of the magneto. 

The figures are eloquent and require no embellishment. 

Yours faithfully, 
Acton, W. Wa. L, Guiierre, 





SCIENCE DEGREES. 

To tHe Eprror or ENGINEERING. 

ible application of 
science to industrial problems it is of greater importance 
that the staff of each works should include men of sound 
| scientific training than that external bodies of scientific 
experts should be ready to assist industry by solving 
problems sent to them. It is a pity, therefore, that for 
the practical man earning his so little 
ence g t to syst tic However 
proficient in science he may make himself, he cannot 
expect the recognition that is accorded to the man who 
can write “ B.Sc.”’ after his name. His book, if he 
writes, is rejected by the publishers in preference for the 
book of the college-trained B.Sc.—much to the loss of 
our technical literature. Why, then, become a scientific 
expert ? 

f the practical man wishes to take his B.Sc. d 

he must pass the London Matriculation examination, 
involving @ knowledge of a language, English history, 
English literature, &c., and these constitute a pretty 
formidable preliminary for the man with limited time, 
anxious mainly to study the structure and laws of the 
universe in which he has to live and work. Moreover, 
while I keenly appreciate the high standard of general 
education pon Pons g by our universities and am strongly 
in favour of retaining the B.Sc. on its present 
basis as the science degree of the educated gentleman, 
it is neverthless true that for purposes of commerce and 
industry—to meet effectively German competition after 
the war, for example—the practical scientific expert 


iving there is 
Lentific ot 

















need not know the present participle active of the Latin 
verb fingere, nor even the date of the death of Queen Anne. 

I suggest, therefore, that some authoritative body 
should arrange to hold examinations and confer marks 
of distinction on candidates able to prove their pro- 
ficiency in science—marks of distinction that shall mean 
that their are at least equal to the average 
B.Sc. in matters scientific, though not in general educa- 
tion. In order that the distinction may be valuable, 
and therefore attractive, the standard of proficiency 
required must be high, but all other deterrents should be 
avoided as far as possible. Examination fees should not 
be abnormally high, and there should be no annual 
subscription to be paid afterwards. No qualifications 
for candjdature should be required other than scientific 
proficiency, except perha’ d I rather hesitate to 
suggest even this—that the candidate should be able to 
write passably clear and grammatical English. The 
object to be kept in view should be to encourage the 
largest possible number of students to work for the 
distinction, so as to provide English industry with the 
largest possible number of capable, highly trained 


scientists. 
Yours ag 1 
W. W. Paprretp. 
42, Lower Oldfield Park, Bath, November 2, 1916. 





THE ROYAL METEOROLOGICAL SOCIETY. 


Tue first monthly meeting of this society for the 
present session was held on Wednesday, the 15th instant, 
at the society’s rooms, 70, Victoria-street, Westminster, 
Major H. G. Lyons, D.Sc., F.R.8., president, in the 
chair. 

Mr. C. E. P. Brooks, M.8Sc., F.R.Met.Soc., read a 
paper entitled “‘ A Meteorologist in China,” in which he 
described the work of the late Captain L. H. Tamplin, 
who resided in Eastern China from 1902 to 1915, and 
took very full and t t logical observations, 
chiefly at Chinkiang, but fora time at Wuhu, and finally 
at Amoy. These observations are made the basis of a 
discussion of the climate of the coastal region of China 
and its controlling factors. In addition to his actual 
observations, Captain Tamplin’s close acquaintance with 
the Chinese ‘enabled him to note some quaint weather 
superstitions, and he also made some important observa- 
tions on the causes of flood and famine in China. 

A paper by Lieutenant A. E. M. Geddes, R.E., entitled 
“The Storm of the 1\th—-13th November, 1915, in ite 
Passage over the British Isles,” was also brought forward 
by Mr. R. G. K. Lempfert, M.A. This storm was 
remarkable for its close resemblance to a very severe 
storm which crossed the British Isles on November 11-13 
in 1901. Both disturbances gave unusually heavy 
rainfall over Ireland and England, but in both cases 
there was very little precipitation over Scotland. All 
records available at the Meteorological Office have been 
examined, and from them weather maps have been 
constructed for intervals of two hours. From these maps 
the path of the centre of the storm has been traced with 
great detail. In this case the path skirted the southern 
coast of the British Isles, whereas in the case of 1901 
it was from Galway to the Wash. The two-hourly ma 
have been used for working out the air circulation in the 
storm. Two distinct air supplies can be identified : 
(1) A supply of warm air from the south, and (2) a 
supply pw colder air from the east. 








METALLIC PERMANENT Way.—The exports of chairs 
and metallic sleepers have almost collapsed this year in 
consequence of the war, having amounted to only 162 
tons in October, as compared with 2,693 tons in October, 
1915, and 5,307 tons in October, 1914. 


Our Locomotive Exrorts.—The exports of loco- 
motives from the United Kingdom continue to decline, 
but they show, upon the whole, better results than might 
perhaps have been anticipated. The value of the 
engines shipped in October was 99,910/., as compared 
with 148,901. in October, 1915, and 368,540/. in October, 
1914. 





EXAMINATIONS IN SCIENCE AND TecHnoLtoGy.—(1) In 
the Prefatory Note to the volume of ations and 
Syllabuses for Examinations in Science and Technology, 
1915, the Board of Education signified their intention 
to discontinue the Examinations at a date to be subse- 
quently announced, and in Circular 921, dated August 31, 
1915, they gave notice that after 1916 they would no 
longer hold Lower General Examinations in any subjects 
of Science and Technology, but that the Higher General 
Examinations would for the present be continued. 
Accordingly no Lower General Examinations will be 
held in 1917, but the Board h to be able in that 
year to hold the Higher General Examinations, which 
would be conducted in accordance with the Regulations 
and Syllabuses which governed the conduct of those 
Examinations in 1915 and 1916. Should it, however, 
prove necessary at a later date to suspend the Examina- 
tions, the Board will endeavour to give as long notice of 
the change as possible. (2) After 1917 no Higher General 
Examinations will be held in Pure Mathematics, 
Theoretical Mechanics (Solids), Theoretical Mechanics 


(Fluids), Heat, Magnetism and Electricity, Organic 
Chemistry, Coal Mining and Metall . (3) The con- 
ditions governing the award of Scho! ps, Exhibitions, 


&c., in Science in 1917 are being announced separately. 
(4) The time tables of the Examinations to be held in 
1917 will be issued in due course. 
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HIGH-PRESSURE AIR-COMPRESSORS.* 
By Joszern M. Forp. 
(Concluded from page 472.) 


Testinc Mutti-Stace Compressors. 

ALTHOUGH extremely interesting results can be obtained 
from scientific tests on air-compressors, the manufacturer 
is usually content with tests for the efficiency of the 
machine. 

A purchaser requires to know the power required per 
eubic foot of air actually delivered, since this is the basis 
of comparison for compressors. The problem, then, is to 
determine exactly how much air is being delivered. 
The two methods usually adopted are: the ‘“‘ pump- 
ing-up”’ method and the orifice test. In the former the 
compressor is run at its full pressure, pumping into a 
reservoir, and from this latter the air is led to a receiver 
of known capacity. The details of the method are well 
known, being exactly the same in principle as used on 
tests of ordinary compressors for pneumatic tools. 

The orifice test is now being largely adopted, on account 
of the possibilities of error with the “‘ pumping-up”’ 
method due to inaccurate temperature readings, oil and 
water in the bottles, &c. The orifice test method is also 
well known in connection with ordinary compressor 
work and need not be described. 

Useful information as to the condition of piston rings 


| importance that relief valves should be in perfect order, 
for these are in every way as important as a boiler safety 
valve, and under no conditions whatevershould the valves 


be wed, or otherwise put out of operation to stop a 
leak. They should be tested for blowing off at frequent 
intervals. If stage pressures are rather higher than 


normal, it means probably, as previously explained, that 
valves are leaking. 

Provided the pressures are not excessive no trouble 
will result from running in this condition, but matters 
should be put right at the first opportunity. In 
justice to Diesel engine air -compressors, it must be 
stated that the frequency with which the engine log 
book records “compressor trouble” is due in many 
cases to negligence. 

There is still a big scope for improvement in the design 
of multi-stage compressors. 


MopERN MACHINES. 


Through the courtesy of the various makers it has 
been possible to reproduce several photographs and draw- 
ings of some of the latest high-pressure air-compressors, 


and a g-ance at these will show at once the divergence | 


which exists in design. 

Fig. 30, on Plate XX XIX, shows a small three-stage 
compressor by Messrs. Peter Brotherhood, Limited, 
of Peterborough, the machine being chain-driven and 


| having a capacity of 600 cubic feet of free air per hour, 





enhanced due to the whole of the connections being 
submerged, but of course this method is not always 
admissible. The cooling is still further improved by 
water injection, the water in the case of a steam-driven 
machine being obtained by condensation, and therefore 
quite free from foreign matter. 

The piston packing in these compressors is of the fibre- 
ting type, the high-pressure gland fibres being fitted in 
removable boxes, which can be repacked at the bench— 
an obvious advantage. All valves, which are mainly of 
the thimble type, have removable seatings, so that a 
replacement is readily effected. 

An unusual feature of Messrs. Brotherhood’s machines 
is the provision of an indicator to show that the cir- 
culating water is flowing through the casing, which in 
many cases is very convenient, as it is not always easy to 
arrange for the water to be discharged into a funnel. 

| The importance of maintaining the circulation will be 
| readily understood from a study of the temperature 
charts previously given. ; 

Diesel Engine Compressors.—Special attention has 
been devoted by Messrs. Reavell and Co., Limited, 
| of Ipswich, to the design of air-compressors for Diesel 
engines; their productions range from small hand- 
driven machines for charging starting bottles in case of 
| emergency, to those used on some of the largest machines 
yet constructed. 

A patented design of three-stage compressor by these 








Fic. 33. Four-Stace Drrect-Covptep Arr-Compressor; Merssrs. PETER 
BROTHERHOOD, LIMITED, PETERBOROUGH. 


and valves may be obtained from indicator cards, which 
also show to some extent the efficiency of the cooling. 
If, on applying Brauer’s construction to the diagram, the 
eompression line is found to be almost isothermal, it does 
not necessarily indicate that the cooling is almost perfect, 
as is sometimes stated. The line may indeed appear 
to be the isothermal, due almost certainly to leaky 
piston rings or suction valves. Lines giving an exponent 
value in PV" of less than 1,26 should be looked upon with 
suspicion. 

If any stage pressure is very much above that esti- 
mated, the trouble will likely be due to the valves of the 
next higher stage deaking, or to its own delivery valve not 
being tight. 

Judicious use of the cylinder drain cocks, and the 
behaviour of the stage pressure gauges immediately on 
shutting down, enable conclusions to be drawn as to 
the source of trouble, without the necessity of taking 
indicator cards. 


MAINTENANCE OF COMPRESSORS. 

The usual practices of engine maintenance apply to 
compressors, but unfortunately the care and attention 
given to these machines is frequently less than that 
necessary. Particularly is this the case in some Diesel 
engine plants, where the compressor, until it gives 
trouble, is looked upon as an engine detail. 

The lubricating system, above all, must be kept in the 
highest state of efficiency, as failure in, say, the high- 
pressure stage, where there is usually considerable ring 
friction, generally leads to a cracked cylinder, which 
may not be the limit of the damage. 

If the circulating water is chalky or muddy, the 
cooling system must be periodically cleaned if the 
highest efficiency is to be maintained. Valves should be 


examined from time to time for cracks. It is of the utmost | 





* Paper read before the Greenock Association of Ship- 
builders and Engi 














Eo ey, 


compressed to 3,000 lb. per square inch. As has been | 
already explained, in small machines the tendency is to 
reduce the number of stages of compression for a given 
final pressure, and this statement is borne out by a com- 
parison between this machine and that shown in Fig. 31. 
Although the working pressure of this latter is the same, 
viz., 3,000 Ib. per square inch, the capacity is 10,000 
cub. ft. free air per hour, or more than 16 times as great 
as that of the small machine, and in this case the com- 
pression is divided into five stages. The machine is 
steam-driven, two double-acting steam cylinders being 
at the ends and the air cylinders in the centre,‘and the | 
air piston rods are coupled side by side to the horizontal 
bridle which is attached at its extremities to the steam 
line crossheads. 

A complete set of indicator diagrams from this machine | 
is given in Fig. 32. It may be mentioned that the 
shape of the suction lines in the cards from the fourth 
and fifth stages results from the fact that the cylinder 
volumesare fairly large compared with the cubical contents 
of the intercoolers, the lowest point on the line indicating 
the commencement of transfer. The comparatively 
small clearance volume in the first-stage cylinders, shown 
by the rapid drop in pressure on the back stroke, is also 
worthy of note, the reasons for the small volume having 
previously been discussed. 

Fig. 33 (above) shows a four-stage direct-coupled 
machine by the same builders, capable of charging a 45 | 


| cub, ft. reservoir to 2,000 lb. per square inch in 80 


minutes when running at 250 r.p.m., whilst the five-stage | 
direct-coupled machine shown in Fig. 34 charges a 40) 
cub. ft. receiver to 3,000 lb. per square inch in one hour | 
at 350 r.p.m. 

A point to which attention may be directed is that the | 
intercoolers on these machines are generally of the sub- 
merged type, that is, the cooler consists of a copper or 
steel pipe coiled round the cylinders in the tank. This 
tank construction simplifies very considerably the 
cylinder castings, and the cooling effect is probably 
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makers, for 1,000 lb. per square in. working pressure, 
which has given very satisfactory results for marine work, 
is shown in Figs. 35 to 38, Plate XL, a special feature of 
this machine being the arrangement of the second or 
intermediate stage. By suitably proportioning the 
cylinder and intercooler dimensions it is possible to 
dispense entirely with valves in this stage, which means 
that the intercooler volume is part of the intermediate- 
pressure cylinder clearance. 

The principle will perhaps be better understood by 
reference to Figs. 39 and 40, which shows the “ Reavell 
patent ““V”’ class Duplex compressor. The air is delivered 
from the low-pressure stage down through the intercooler 
to the second stage cylinder, and on the down stroke it 


| is compressed, and again passes up through the same 


intercooler on its way to the high-pressure cylinder— 
the high-pressure suction pipe being in direct connection 
with the low-pressure delivery passage. The only 
modification to the low-pressure valves which this 
entails is that the valve cover must be arranged to 
withstand the intermediate pressure delivery pressure 
instead of the low-pressure pressure as is usual. ' 
Since the air passes through the same intercooler twice, 


| only one of these is required instead of two, as with other 


designs, and apart from the simplicity of construction 


| resulting therefrom, the efficiency is considerably in- 


creased owing to the fact that the second stage of com- 
pression is effected in the cylinder and cooler itself— 
the reasons for improved efficiency having already been 
dealt with. a 

The marine compressor under consideration is exactly 
the same in principle, only a single intercooler being 


| provided. 


In the remarks on cylinder clearance volume it was 
pointed out that in a Diesel engine compressor it 1s 
sometimes advantageous to have considerable cylinder 
clearances, and this is borne out by a study of this 
machine. The clearance volume in the low-pressure 
stage is, of course, reduced as far as possible, the method 
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ENGINE No. 539. BY THE GENERAL ENGINE AND 
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of securing the piston to the rod being such that the 
clearance space is the minimum. The intermediate- 
pressure clearance, however, is very large, being, in fact, | 
the whole volume of the intercooler tubes and connecting 
pipe; whilst the a ee clearance is also very large, 
being the volume of the coiled aftercooler in the jacket. 
Apart from the features which have already been dealt | 
with in the notes on clearance, this arrangement allows | 
the high-pressure valves to be located outside the water | 
jacket—a distinct advantage—but, further, the air is | 
cooled to a large extent after compression before it | 
reaches the delivery valve, which cooling undoubtedly | 
lengthens the life of the latter and reduces carbonisation 
troubles. The theoretical indicator diagram which 
results from these large clearances and “ valveless 
intermediate ’’ construction is given in Fig. 54, annexed, | 
and applies to all machines of this type. 

As far as the actual construction of the machine is 
concerned, attention may be called to the very effective 
cylinder jacketing, especially at the breech end of the 
low-pressure cylinder; also the simplicity of the high- 
pressure cylinder casting, with its absence of valve pockets, 
should be noted. 

It might be noted that one small point which is 
open to criticism is the method of making the air 
connection between the jacket and the liner—viz., by 
the forced-in sleeves, for should a liner by any chance 
become scored or cracked, it might prove a little difficult 
to remove the sleeves so as to permit the withdrawal of | in addition to obviating the possibility of mistakes when 
the liner. | reassembling after an overhaul. 

This compressor is driven from the forward end of the | To minimise the danger, should the high-pressure 
engine crank shaft, and the stage pressures adopted in | cooling pipe or any other part under pressure give out, 
this case are: low pressure 60 lb. per square inch, and /| three large bursting diaphragms are provided on the 
intermediate pressure 295 lb. per square inch, when 
working at its full capacity against a final delivery 
pressure of 1,000)b. per square inch. 

In modern high-power marine Diesel engines of the two- 
cycle slow-running type (e.g., F.I.A.T., Krupp, M.A.N., 
&c.) it has become usual, for various reasons, to drive 
the scavenging pumps by means of levers, in accordance 
with the well-known marine practice, and in many cases 
the compressor drive can conveniently be arranged in 
conjunction therewith. vision is made for draining. 

Figs. 41 to 44, Plate XL, show the compressor arrange-| Another lever-driven compressor by Messrs. Reavell, 
ment which has been successfully adopted on a large | as used on engines of continental design, is shown in 
British marine engine, whilst sections of the machine | Figs. 48 to 53, and, as in the previous machines, there 
itself are given in Figs. 45 to47. This compressor also | are no valves in the second stage. In this case the 
embodies Messrs. Reavell’s ‘‘ valveless intermediate ”’ | intermediate-pressure cylinder is located below the 
patents, the direct passage between the intermediate- | crosshead, and a patented feature is the utilisation of the 
pressure cylinder and the intercooler being clearly shown | end of this cylinder as an auxiliary low-pressure cylinder. 
in Fig. 46. The simple construction of the intercooler | Normally the valves in the cover of this cylinder are 
is worth noticing, the tubes, which are usually of copper, | inoperative, but when there is considerable manwuvring, 
being expanded into the steel tube plates. When the thick- | and in consequence a big demand for air, such as obtains 
ness of the latter, gauge of the tubes, and method of | on entering ay they can be brought into action, either 
expanding are carefully chosen, this system leaves little | automatically or by hand, when, as will be seen from the 
to be desired, and, further, it permits of a greater cooling | sections, this cylinder delivers air into the top of the 
surface being obtained, for the same overall dimensions, | intercooler at the same time as the main low-pressure 
than would be the case were the usual ferrule system | cylinder, the whole then passing to the intermediate 
a However, the tubes must be of the highest | cylinder in the usual way. By this simple means, the 
quality material and must be thoroughly tested before | capacity of the compressor can temporarily be increased 
by about 30 per cent., which means that it will not be 
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one on the opposite side to the low-pressure valve box) ; 
these are ruptured, thus giving free egress to the water 
and air, when the pressure in the jacket exceeds a pre- 
determined figure. 

It may be remarked that the arrangement of this 
compressor, with the high-pressure cylinder at the bottom, 
is unusual, and to avoid difficulties which might otherwise 
result from accumulated oil in the iatter, special pro- 








use, for should a tube failure occur, it would be more 


difficult to repair than in the case of a cooler with | necessary to keep such a large auxiliary machine runnin 
ferrules. as would otherwise be the case. As would be expected, 
The valve arrangements are seen in Figs. 45 and 47, the | very ial attention has to be paid to the p 





low-pressure suction and delivery valves being inter-| of suc 
changeable, whilst the high-pressure valves, which have 
removable seats, are also interchangeable. This, of course, 


reduces the number of spares which have to be carried, 


a device. In this 
valves are arran 


water jacket (two being on the high-pressure bonnet, and | 


rtioning | the matter of a large, up-to 
a machine, on account of the alteration to the 
distribution of the total work which results from such 


to them being obtained from the engine upper platform 
| through the small covers on the bonnet. 

Fig. 55, Plate XLI, shows a woll-desig y 
| constructed by Messrs. the General Engine and Boiler 
| Company, Limited, of New Cross, London, 8.E., of 
|@ type similar to those used for torpedo work, for 

a delivery pressure of 3,500 Ib. = square inch. The 
| capacity at this pressure and 340 r.p.m. is 30 cub. 
| ft. of free air per hour. The machine is a four-stage 
steam-driven type and is a self-contained unit, the in- 
verted steam cylinder, as will be seen, being placed 
| beneath the air cylinders. Apart from the very compact 
arrangement which is thus obtained, the drive is direct, 
so that the stresses in the connecting rods, for example, 
are much less than they would be with the “ side-b - 
side” arrangement. Another noteworthy feature in the 
design is the provision of a separate cylinder for each 
stage of compression, instead of having recourse to 
differential pistons, which latter arrangement, although 
pr ing many advantages, is decidedly inferior from a 
thermal point of view, on account of the reduced cooling 
— per unit of —_ ear ay In addition to the 
| effective cooling resulting from the arrangement adopted, 
| intercoolers = seovided, and, further, a distiller is 
| fitted which provides pure water for injection into the air 
| eylinders. 

The remaining dia, s (Figs. 56 and 57) and the 
Table above show the results of an exhaustive trial 
carried out by the builders on one of these machines. The 

| curves reveal many points of interest, whilst an idea of the 
distribution of work through the machine can be obtained 
from the cards, which show a mechanical efficiency of 
| about 68 per cent. —a very satisfactory result considering 
the large amount of piston friction and the two con- 
necting rods, &c. The card from the fourth stage would 
| seem to indicate a large cylinder clearance, but it may be 
| pointed out that sometimes the indicator itself adds 
| quite a large percentage clearance to a small high-pressure 
yearns ar ps 4 when connections are long, due to 
| the ity of passing through a water jacket. Regard- 
|ing the intercooling effect as shown by the curves, it 
might be thought that improvement could be effected 

In practice, however, a long continuous run at full 
pressure is very seldom — of compressors of the 
charging type—therefore the intercoolers need not be 
of such dimensions as those required for a continuous 
_duty machine. Again, the question of economy is of 
| leas importance. 

With the increasing number of applications of high- 
| pressure air, and especially with the growth of the 
| Diesel engine industry, more attention is being paid to 
| the design of high-pressure machines, and in view of the 
|searcity of trustworthy literature on this subject, the 
| foregoing brief outline of some of the points which arise 
| may serve a useful purpose. In conclusion, the writer 
would express his indebtedness to the various builders 
| who have so cnc placed drawings and other informa 
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ROJECTED Free Harspour 1n Srocoknorm.—The 
| Swedish capital is now about to follow the example set 
by the second and third ae towns of the country in 
te free harbour. A special 

| committee appointed some six months ago has now com- 
| pleted its report, which takes the shape of a definite 


rticular machine the a | plan, and it is understood that the matter will be pro- 
directly in the cylinder head, access ceeded with as speedily as possible. 
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THE NEW RHENISH-WESTPHALIAN COAL 
SYNDICATE. 


Accorp1ING to what has transpired, the new Rhenish— 
Westphalian Coal Syndicate, as it is generally called 
although in reality it is in all main points a continuation 
of the present syndicate, comprises an oggregate of 101 
concerns with separate allotments. e allotment 
comes under four heads, the sale, or what is the real allot- 
ment for coal, the coke allotment, the briquette allot- 
ment, and the home consumption allotment. Some of 
the figures throw an interesting light on the magnitude 
of the Rhenish-Westphalian coal industry, as will 
appear from the appended particulars of the coal sale 

otment of some of the largest concerns :— 


Crown coal mines ooo . 6,000,000 tons.* 
To this must be added 
Hibernia oes eis -«» 5,813,500 ,, 
The Gelsenkirchen Company ... 9,995,700 ,, 
» Harpen Company ... +» 7,788,800 ,, 
» Phénix Company ... .-- 3,190,000 ,, 
» Rheinpreussen Company 3,000,000 ,, 
» Deutsch-Luxemburg 
Company yy ... 3,635,000 _ ,, 
» Constantia Company .- 2,762,800 _,, 
» Ewald Company «+» 2,449,000 ,, 
» Graf Bismarck ooh os 2,326,600 ,, 
» Essenor Coal Company ... 2,325,000 ,, 
» Arenberg Company . 2,243,000 ,, 


;, Gutehofinungshiitte  ... 2,116,600 ,, 
* Gradually rising to 6,815,000 tons for 1920-1. 


In addition, it may be mentioned that 33 concerns 
have an allotment (in a few cases only extended towards 
the end of the term of the new syndicate) of 1,000,000 
tons or more, but less than 2,000,000 tons. 

It is a very near thing between the Crown and the 
Gelsenkirchen Company, inasmuch as the latter owing 
to its allotment for its own consumption of 2,085,000 
tons, actually beats the Crown in the aggregate, 
12,080,000 tons, against the Crown aggregate of 
11,813,500 tons but this only applies to the first year, 
inasmuch as the Crown allotments increases 400,000 tons 
the second year of the agreement, whereas that of the 
Gelsenkirchen Company remains unaltered. The Crown 
certainly has 450,000 tons reserved for State uses, but 
they are included in the sale allotment. 

In the matter of coke allotment, however, the Crown 
holds a decided lead :— 


Crown (with Hibernia)... 
The Harpen Company ... ee 

» Gelsenkirchen Company ... 1,826,808  ,, 

» Constantia Company --» 1,200,000 ,, 
All other coke allotments are below 1,000,000 tons. 


About 30 coal mining concerns have briquette allot- 
ments, the largest being :— 


..» 3,512,000 tons. 
. 2,050,000 ,, 


The Essener Coal Company $11,000 tons. 
» Deutsch-Luxemburg 
Company ‘ 710,550 =, 
» Harpen Company ... 417,000 ,, 


Conspicuous in the list of consumption allotments are :— 
The Deutscher Kaiser ... «»- 2,723,000 tons. 
» Phénix Company ... - 2,473,400 ,, 
» Gelsenkirchen Company 2,085,000 ,, 
» Deutsch-Luxemburg 
Compan 00 
» Wied Krupp Company 
» Gutehoffnungshiitte 


. 2,031,300 ,, 


... 1,992,700 | 
. 1,635,200 |. 





GERMAN ELECTRIC POWER PLANT IN 
SOUTH AFRICA. 

Tne following notes on German electric power plant 
in South Africa are taken from a recent-address on ‘* The 
Power Supply of the Rand,’’ by the president of the 
South African Institution of Engineers, a full report of 
which has appeared in the South African Mining 
Journal :— 

‘“‘ British engineers, the president said, are no less 
skilful than their German competitors, and, in his 
experience, the merits of German design have often been 
considerably overrated. It is not uncommon to meet 
with German plant in South Africa which betrays every 
evidence of scientific knowledge from a purely theoretical 
point of view, but is hopeless when viewed from a 
practical standpoint. The winding of a large alternator, 
tor example, is complicated enormously merely to gain 
some slight benefit in rating, but at the sacrifice of 
features which are infinitely more valuable to those who 
will operate and maintain the finished machine. In this 
connection the following instances, taken from the 
experience of a large electric power supply company, 
were cited to show that although two leading German 
firms were somewhat ahead of British firms in developing 
electrical plant of the size and voltage required for lar, 
power schemes in South Africa, the German firms mate 
inany mistakes, and had still to acquire much experience 
at the expense of their customers :— 

“Six 4,000-k.v.a. alternators made by a German firm 
had to be entirely rewound, and seven 12,000-k.v.a. 
alternators (including a spare stator) had to be entirely 
rejointed. The smaller machines were originally wound 
for 10,000 volts, so as to avoid the use of step-up trans- 
formers, and the design of these high-tension windings 
was totally inadequate. Lightning made short shrift 
of them, but, in any event, their life could not have 
exceeded a few years. On the largest sets the joints 
between slot bars and end d very 
soon after the machines went into commission, and caused 
a long succession of serious and expensive breakdowns. 
The design of these joints had to be radically modified, 
involving a most tedious and costly programme of work. 
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*“* Numbers of sub-station transformers of 1,000 k.v.a. 
and 500 k.v.a. capacity, made by the same firm, proved 
incapable of standing the stresses imposed at times of 
fault on consumers’ circuits. The method of clamping 
the coils had to be entirely re-designed. 

“The high-tension switch gear for 40,000, 20,000 and 
10,000 volts proved lamentably deficient when called 
upon to meet working conditions on a system of this size 
and type, and it would be difficult to exaggerate the 
seriousness of the consequences which ensued. No 
scheme in the world has had to face such serious switch 
trouble, and, when approached, the makers could suggest 
no better remedy than a duplication of all important 
switches at the expense of the power company and to the 
profit of the makers. Needless to say, this course 
was not pursued. The trouble has been almost entirely 
removed by the application of engineering common-sense 
to the experience gained in practice. It is quite clear 
that in those days this firm knew very little in about 
the design of high-tension switch gear for large systems. 
They were quite satisfied to proportion up the dimensions 
of a low-tension switch. 

“When asked to advise on the problem of lightning 
rotection, experts (so-called) were sent out by the 
erman firm to report, but, despite all their theoretical 

argument, nothing of practical value was produced. This 
problem, like many others which arise in commercial 
engineering, had to be solved by weighing up experience 
and avoiding fantastic proposals. 

** Although the turbines were a good job in many 
respects, heavy maintenance charges were incurred on 
account of defective blading. There is no doubt that 
the firm had but little knowledge respecting the materials 
best suited to stand the peculiar conditions to which 
turbine blades are subjected. At one time accumulation 
of these blading troubles very nearly involved curtail- 
ment of supply, but it became clear that some of the 
defects which were most pronounced originated from 
faulty design, and these have now been rendered less 
acute. 

“The steam pipes, valves and lagging were a most 
shoddy job. The flanges on the steam pipes were 
expanded on without riveting, and a serious accident was 
but narrowly averted at one power station due to the 
expansion and consequent withdrawal of one of these 
flanges. It has been necessary to re-expand and rivet 
on every flange of every steam pipe at two power stations, 
and the whole of the lagging, which had begun to break 
away before the pipes were dismantled, had to be 
scrapped and replaced by material of better quality. 

“The arrangement and design of three of the 
electrically-driven compressors at another power station 
is a disgrace, and involves excessive cost in upkeep. The 
arrangement of intercoolers and pipe-work renders it 
necessary to dismantle the compressor itself before the 
intercoolers can be cleaned. 

“Seven 12,000 k.v.a. three-phase transformers made 
by another German firm had to be entirely rewound. The 
original windings were deficient in insulation, and the 
surface of the copper conductors had been burned during 
the process.’ 

The president of the Institution added that while he 
was quite ready to admit the merit of much of the 
German workmanship and design, and while he could 
not but admire the organising power displayed by 
German concerns, he did not think they had reason 
to be proud of the record of the plant they had installed 
in South Africa. It was quite certain that leading con- 
sulting engineers and manufacturers in the United 
Kingdom would have avoided many of the mistakes 
which South African power companies had had to 
correct. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 1. 

Prices in every kind of iron and steel have again 
advanced during the past week. The advances in pig- 
iron range all the way from 1 to 3 dols. per ton. he 
Allied countries have placed very large orders for steel 
during the latter half of next year. Coke has advanced 
to 8 dols. for spot supplies. The serious difficulty in the 
situation is the shortage of cars to carry material. Car 
shortage is complained of everywhere. Prices have 
reached a dangerously high level. Nearly all large buyers 
of basic steel are now in the market for large ee 
Great Britain has completed her arrangements for paying 
the insurance rate on about 100,000 tons of Bessemer 
at Alabama furnaces. Many furnaces have recently 
declined orders for the last half of next year. Forging 
billets have advanced to 75 dols. England is in the 
market for all the soft billets it can purchase. Lar, 
Eastern railroads are negotiating for rails for 1918 
delivery. Car orders are being crowded in faster than 
builders are willing to arrange for their acceptance ; all 
kinds of cars are wanted, including steel hoppers, 
gondolas, tank cars and standard freight cars. 
requirements for structural steel are coming before the 


market. A recent order is for 25,000 tons for shipyard 
extension at Newport News.  Pittsb makers of 
merchant stee! are advised by France and land that 


they will take all the munition steel they can furnish for 
an indefinite period. All the tin-plate mills have 
sold everything they can deliver for the first half of 
next year. Thero are at present inquiries on the market 
for export for 4,000,000 boxes of tin-plate. The French 
Government are anxious to place orders for 30,000 tons 
of all ies of wire products for delivery to be made this 
year. nt requirements for pipes are being forced upon 
the er to build several ieioed pi of pi dine. 
Coke is ing in price. It is impossible to e any 
predictions. There is great urgency for track equipment 
such as nuts and bolts. The mt demand for ship 
plates continues to be far beyond the capacity of mills. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—So far as the Glasgow 
pig-iron warrant market is concerned, conditions remain 
unchanged, with little prospect of any revival of business 
for some time to come. 


Scotch Steel Trade.—Conditions in the steel trade run 
Sa. on the same level as a week ago, the demand 

ing insatiable and the output enormous, though stil! 
insufficient to meet the purposes of the British and the 
Allied Governments. Efforts to increase the output 
receive every consideration at the hands of steelmakers 
in the West of Scotland. This would give the bigger 
deliveries which are so very urgently required, particu- 
larly at a time when the pressure is making itself felt as 
never before. Were this in itself not a sufficient deterrent 
to export trade, the further restrictions of the Ministry of 
Munitions would surely constitute such. Indeed, the 
demands of Class “‘A’”’ and Class “‘B” are so very 
insistent that Class ‘“‘C’’—to which ordinary mercantile 
business belongs—is completely crushed out now. 
Enormous quantities of shell bars are being turned out 
from day to day, while the tonnage of sectional material 
and material for ordinary war purposes is likewise a very 
heavy item. The difficulties of licences have had a certain 
effect on export rates, but at the moment ship plates run 
about 14/. 15s. per ton ; boiler plates, 141, 15s. or there- 
abouts ; and angles, 14/. 12s. 6d. 


Malleable Iron Trade.—So steadily are things moving 
in the malleable iron trade, and so well are the order 
books filled with good contracts, that brisk business is 
assured for a considerable period ahead, and that at 
specially satisfactory rates. Most of the output of the 
iron departments is being placed at the disposal of the 
Allied Governments, while that of the steel departments 
is being reserved for the use of the home Government. 
To keep this up, naturally, all the mills are running at 
top speed. For “Crown” bars the price for home 
delivery is now 14/. 12s. 6d. per ton, less 5 per cent., while 
even this rate has been exceeded for good export business. 


Scotch Pig-Iron Trade.—Without doubt the out- 
standing feature of the local pig-iron trade is the fact 
that Government has now got so complete and secure a 
control of all that is being done that nothing is available 
for other than the purposes of the war. The demand, 
therefore, for all grades, and notably for hematite, 
continues unabated. Just as has been the case for some 
months now, the local steel works rapidly absorb the 
entire output of hematite, while the other sorts are being 
as readily disposed of, despite the scarcity of No. | 
foundry iron. 


Skilled Engineers and the Army.—Under existing 
circumstances, which render it absolutely essential that a 
sufficient number of skilled men should be retained in 
all the engineering shops employed on Government work, 
the anxiety which has been felt regarding the position of 
the men has now been allayed. The recent visit to 
London of a representative deputation is likely to have 
good results, the report of the interviews with the Ministry 
of Munitions, various Scottish members of Parliament 
interested in the question, and the Man-Power Board, 
having been submitted to meetings of the shop stewards 
in the works concerned a few days ago. At these 
meetings resolutions were unanimously passed which 
will in due course be submitted to the different Govern- 
ment departments. . 








AvustTRIAN Wark Proritrs.—The Austrian Arms Factory’ 
Steyr, has benefited from the war to a very large extent. 
The year ended June 30, 1915, showed a net profit of 
6,420,000 kronen, against 2,790,000 kronen for the pre- 
ceding year, the dividend being raised from 19 to 25 per 
cent. In the year ended June 30, 1916, the net profit 
amounted to 17,710,000 kronen and the dividend was 
50 per cent. The Austrian Arms Factory is the largest 
rifle-manufacturing concern on the Continent, employing 
some 22,000 hands; it has always been well managed, 
and the writings-off have been ample, so that factories 
and plant, in spite of large recent extensions, only stand 
booked at 16,850,000 kronen. In spite of higher wages 
and dearer raw material, prices have maintained a reason- 
able level, and are lower than those prevailing in Germany. 
The company is considering the putting down of a motor- 
car factory, at an outlay of some 30,000,000 kronen, 
capable of turning out 10,000 motor cars in the year. 
The reason for this new departure is to secure employment 
for the employees at a time when the demand for arms 
has again fallen to normal figures. (1 krone = 10d. ) 





Fuet BriqveTTiInc IN THE UNITED Srares.—Fuel 
briquetting is still in its infancy in the United States, 
and it may not assume large proportions for many years 
to come. The production of fuel briquettes in 1915 
amounted to 221,537 short tons, valued at 1,035,716 dols.; 
those figures were by about 10 per cent. smaller, both 
in bulk and in value, than those of 1914, which were the 
highest so far recorded. Looking at the number of 

lants manufacturing fuel briquettes we find (‘‘ Mineral 
urces of the United States, 1915” 3. II : 1, by C. E. 
Lesher) that this number had risen to 21 in 1911, but had 
declined to 15 since. Anthracite is too cheap, generally, 
the briquette plants are too widely distributed, and people 
in the tern States do not take much to the briquettes, 
especially when they are made with coal-tar as binder 
and when smoky. et the average output of the plants 
is now considerably larger than it was in 1911. The 
materials used are anthracite, anthracite culm, bitu- 
minous slack, lignite, oil gas residue in various mixtures, 
and coal-tar pitch, asphaltic pitch, petrolastic cement 
and organic binders. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Hull Coal Traffic—There was a further decline last 
month in the amount of traffic dealt with at the port. 
The tonnage received was 292,364 tons, as compared with 
365,103 tons for the same month of 1915, making the total 
for the 10 months of the year 2,821,563, against 4,069,176 
in 1915. . The foreign exports, exclusive of coal for the 
purposes of the Admiralty and Allied Governments, 
totalled 120,733 tons, being a reduction on October of 
last year of 137,989 tons. For the year up to date the 
aggregate exported is 936,604 tons, a falling-off of 
1,270,651 tons. The bulk of the trade last month was 
with France and Italy, and the remainder went to 
Sweden, Denmark and Holland. 


South Yorkshire Coal Trade.—All grades of manu- 
facturing fuels are wanted in heavy deliveries, but, 
generally speaking, railways, works and all important 
industrial concerns have no difficulty in getting full 
supplies, and the former are taking extra quantities for 
the purpose of adding to their reserves. Gas fuels are 
going away on a large scale on contract account. The 
house coal market is steady. The general export trade 
shows some slight falling-off, except to Allied Powers. 
There is a scarcity of ships, and this has caused a lot 
of forced selling at the ports. Neutral sales are fully 9s. 
per ton higher than inland quotations. Quotations :— 
Best branch hand-picked, 20s. 6d. to 21s. 6d.; Barnsley 
best Silkstone, 18s. 6d. to 19s. 6d.; Derbyshire best 
brights, 18s. 6d. to 19s. 6d.; Derbyshire house, 17s. to 
18s.; best large nuts, 16s. 6d. to 17s. 6d. ; small nuts, 
15s. 6d. to 168. 6d. ; Yorkshire hards, 16s. 6d. to 17s. 6d. ; 
Derbyshire hards, 16s. to 17s. ; best slacks, 12s. to 13s. ; 
seconds, 10s. 6d. to lls. 6d.; smalls 7s. 6d. to 8s. 6d. 
per ton. 


Iron and Steel.—The general position of the Sheffield 
industries is well maintained by the steady level of 
output. All branches are working at the maximum 
pressure, the bulk of the manufactures being work of 
national importance. The material market presents few 
new features, the revised regulations and prices of iron 
and steel meeting with general acceptance. The changes 
made are relatively unimportant. There has been little 
heavy buying of common irons, especially of Lincolnshire 
foundry quality, but the demand for hematites, particu- 
larly the special brands, is still exceedingly keen. Steel 
deliveries are increasing, though the Swedish shipments 
have again fallen off to a considerable extent. Scrap 
metal buying is brisk. Heavy steel scrap easily. fetches 
the maximum price of 5/. 10s., turnings 2/. 15s., and 
special turnings 3/7. 15s. Considerable work has been 
put in hand for one of the largest railway undertakings 
in the country. Tramway orders are also on a large 
seale. File and saw makers continue to receive large 
contracts, both for war and industrial purposes... The 
cutlery trade has many Army and Navy orders on hand, 
but manufacture has not been facilitated by the recent 
prohibition of the importation of celluloid. As this is 
the favourite hafting material for table knives, it is 
probable a large proportion of the export business with 
the Colonies will have to be foregone. The overseas 
business is represented in indents for tools, saws, sheep 
shears, machetes, hammers, wire rope, steel and cutlery. 


Steel Firms Amalgamation.—A notable business develop- 
ment is announced in the scheme of the directors of 
Messrs. Samuel Fox and Co., Stocksbridge, and Messrs. 
Steel, Peech and Tozer, Limited, Rotherham, two of the 
largest steel firms in the country, representing hundreds 
of thousands of pounds capital, to amalgamate. Both 
the firms have an enormous output of all kinds of steel, 
and specialise in rails, tyres and axles, springs, heavy 
steel castings, &c. According to a circular which has 
been inoned by Mr. J. G. Jeffery, the secretary of Messrs. 
Samuel Fox and Co., the proposal to amalgamate will 
be laid before the ehasshalions of this company at the 
annual meeting to be held on the 17th inst. It is stated 
the union of interests will ensure the mutual benefit of 
both companies, and has already been provisionally 
agreed upon. The arrangement, which is to take effect 
as from July 1, 1915, has been based upon an independent 
valuation of the assets of both companies and the 
ascertainment of the profits. It is proposed to amalga- 
mate under a suitable title, with an agreed participation 
of each company in the capital and profits. The move- 
ment is regarded in Sheffield as an “‘ after war trade” 
scheme. It is only a portion of a big plan to capture 
markets Germany formerly held, and the enterprise may 
include more firms. The object is to;turn out larger 
quantities of the cheaper qualities of steel, which the 
Germans have up to now produced with so much success 
against us. Messrs. Steel, Peech and Tozer have on 
hand the putting down of 50 new furnaces. Develop- 
ments are also taking place at the works of Messrs. Fox. 


The full scheme, however, will not mature until the close 
of the war. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEsBRovuGH, Wednesday. 

_The Cleveland Iron Trade.—Business in Cleveland 
Pig-iron is on a moderate scale. Home consumers are 
well covered for the present, and are not particularly 
keen buyers for early delivery. Customers in Scotland 
have made their purchases for this month, and as yet 
are not permitted to buy for December delivery. Sanction, 

oOwever, may be conceded at any time, and it will 
probably be promptly followed by & rush of orders for 
delivery north of the Tweed. There is a heavy demand 
for shipment. Fairly good sales to our Allies are 
reported, and under exceptional cir tances li 
for exports of small lots to Scandinavia are obtainable. 











For home consumption, No. 3, No. 4 foundry and No. 4 
forge all stand at 87s. 6d., and No. 1 is 91s. 6d.; whilst 
for — to the Allies, No. 3 is 97s. 6d., No. 4 foundry 
96s. 6d., and No. 1, 102s. 6d.; and for export to neutral 
countries No. 3 is put at 105s. and No. 1 at 110s. 


Meeting of Pig-Iron Consumers.—Under the auspices 
of the National Light Castings Association a meeting of 

ig-iron consumers was held at Middlesbrough this week. 

he proceedings were private, but it is understood that 
the allocation of supplies of iron were discussed, with 
a view to devising improved means of distribution. 
Arrangements were made to collect certain information, 
and the meeting was adjourned for a fortnight. Many 
consumers on the North-East Coast consider that the 
different iron-producing districts should be more self- 
supporting, and incline to the view that habitual users 
of Cleveland pig have a prior claim to supplies over 
consumers who have recently come into the market. 


Hematite Iron.—Little new is ascertainable concerning 
the East Coast hematite branch of the staple industry, 
but business is not quite so difficult to arrange as it has 
been although many makers are sold as far ahead as they 
caro to commit themselves. The output is to be increased 
almost immediately by the blowing-in of an additional 
blast-furnace. Home consumers are well bought, and 
licences for despatch to our Allies are granted more 
freely. Large quantities are going to France, and fairly 
substantial sales to Italy are oem, Bente to have been 
made. Nos. 1, 2 and 3 are 122s. 6d. for home use, 
137s. 6d. for shipment to France, and 142s. 6d. for 
export to Italy. 


Stocks and Shipments of Pig-Iron.—Stocks of pig-iron 
are very low. The quantity of Cleveland pig in the 
public warrant supen eee has been stationary at 4,434 
tons since the 23rd of last month, and consists of 4,398 
tons of No. 3 quality, and 36 tons of other kinds of iron 
deliverable as standard. Shipments of pig-iron from 
the port of Middlesbrough so far this et are officially 
returned at 10,395 tons, as compared with 17,766 tons 
to the same date last month, and 16,026 tons for the 
corresponding part of November last year. 


Coke.—Coke continues in good demand for local use, 
and values of the qualities required are well maintained, 
notwithstanding the plentiful supply. The opinion 
prevails that the surplus on the market will be taken 
up in the very near future. Average blast-furnace kinds 
remain at 28s. at the ovens, and up to 30s. 6d. at the 
ovens is still quoted for qualities low in phosphorus. 

Foreign Ore.—So far this month the quantity of 
foreign ore imported to the Tees is officially given at 
63,921 tons. 

Manufactured Iron and Steel.—Manufacturers of 
finished iron and steel are too busily employed to pay 
much attention to the rather numerous inquiries in the 
market. Rather considerable quantities of mercantile 
marine material are being turned out, and there is little 
abatement in the pressure for delivery of Government 
work. Prices are very strong. For home use common 
iron bars are 13/. 15s.; best bars, 14/1. 2s. 6d.; best best 
bars, 141. 10s.; iron ship plates, 13/. 10s. to 141. 10s. ; 
iron ship angles 13/. 15s.; packing iron (parallel), 111. ; 
packing iron (tapered), 131. 5s.; steel bars (no: test), 
141. 10s. ; steel ship plates, 11/. 10s. ; steel ship angles, 
1ll. 2s. 6d.; steel boiler plates, 12/. 10s.; steel joists, 
1ll. 28. 6d.; and heavy steel rails, 101. 17s. 6d. For 
shipment, the following are among the principal market 
quotations :—Common iron bars, 15/.; steel bars, 16l. ; 
steel ship plates, 137. 10s. to 18/., according to diameter ; 
steel sheets (singles), 20/.; steel sheets (doubles), 221. ; 
steel boiler plates, 20s. above ship plates; steel strip, 
17l.; steel hoops, 171. 10s.; heavy steel rails, 111. 5s. ; 
packing iron and steel (parallel), 127.; and packing iron 
and steel (tapered), 141. 5s. ; all f.o.b. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been quiet in all 
its branches. Tonnage arrivals have been heavier and 
ae have shown a corresponding increase, but 
with excessive standing stocks and colliery owners 
having to stop pits, values have shown an all-round 
weakness and sellers have readily made reductions to 
secure spot orders and release trucks. The best Admiralty 
large steam coal has been, to some extent, nominal ; 
secondary descriptions have made 3ls. to 32s.; Mon- 
mouthshire Black Veins, 31s. to 32s.; ordinary Western 
Valleys, 30s. to 3ls.; Eastern Valleys, 29s. to 30s. ; 
best bunker smalls, 2ls. to 22s.; and ca smalls, 
19s. to 20s. In bituminous coal, best households have 
made 25s. 6d. to 26s. 6d. per ton ; No. 3 Rhondda large, 
31s. to 32s. ; smalls, 258. to 278.; No. 2 Rhondda large, 
27s. to 288. ; and No. 2 smalls, 19s. to 208. per ton. e 
latest quotation for patent fuel has been 40s. to 42s. 6d. 
per ton. Special foundry coke for export has brought 
62s. 6d. to 658.; good foundry coke, 57s. 6d. to 60s. ; 
and furnace coke, 47s. 6d. to 52s. 6d. per ton. 


Western Trade Matters.—The Main Colliery Company 
has decided to present to the shareholders accounts for 
a period of 18 months ended December 31. The 
financial position of the undertaking has improved, and 
at a meeting at Bristol the chairman (Sir G. White) 
stated that there was now no charge of any kind upon 
the undertaking. When the accounts for 1915-16 were 

resented, a final dividend for the financial year would 
recommended.—The receipts of the Sharpness New 
Docks and the Gloucester and Birmingham Navigation 
Company for the past half-year show a decrease of 
3,9671. Grain imports for the half-year exhibit a falling- 
off of 4,208 tons, timber imports a falling-off of 40,040 
tons, and sundries a falling-off of 20,966 tons. Under 
these circumstances, the directors regret that no dividend 
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can be paid upon the “A” preference stock.—Tonnage 
difficulties continue to be experienced by colliery 
managers; advanced rates have been demanded for 
Spanish ports, and a rise of 2s. 6d. per ton has been 
conceded for Alicante. As a result of tonnage difficulties, 
coal prices have dropped 10s. per ton during the last 
few weeks, second Admiralties and Monmouthshires 
having declined from 40s. per ton to 30s. per ton.— 
Mr. Edgar Evans, of the Treforest Mining School, has 
been engaged by Lord Rhondda to make chemical 
researches for the Consolidated Cambrian, Limited. 
—The steamer Arthur Balfour, built in 1903, and 
3,849 tons gross, has been sold to Messrs. Instone 
and Co., Limited, Cardiff, for 100,0001.—The steamer 
Reynolds, built at Sunderland in 1898, and 5,100 
tons deadweight, has been purchased by the Britain 
Steamship Company, Limited, and has been re- 
named the Chertsey.—The Greek steamer Demetrios 
Inglesis, formerly the Red Jacket, of Cardiff, built in 
1894, and 3,100 tons deadweight, has been sold for 
24,000/.; she was disposed of in September, 1913, for 
8,0001.—The business of A. Wulfing and Co., manu- 
facturers of ‘‘Sanatogen”’ and ‘‘ Formamint,”’ has Leen 
purchased from the rd of Trade by Lord Rhondda 
and associates; the purchase price was 360,000/., and 
the buyers were Mr. A. Michelson, Mr. J. Stanley Holmes 
and Mr. J. Gower Berry.—The profits of the Barry 
Graving Dock and Engineering Company, Limited, for 
1916, after providing for interest on debentures and 
war profits tax, were 20,216/., as compared with 26,961/. 
in 1915, 19,6501. in 1914, 25,295/. in 1913, and 19,6701. in 
1912. The dividends on the ordinary capital come out 
as follow for the five years :—1912, 9 per cent.; 1913, 
10} per cent.; 1914, 10 per cent.; 1915, 11 per cent. ; 
and 1916, 10 percent. The company is now a private one, 
the bulk of the share capital being owned by the Cardiff 
Channel Dry Docks and Pontoon Company, Limited.— 
The Rhymney Iron Company, Limited, has declared an 
interim dividend upon its ordinary capital at the rate 
of 6 per cent. per annum.—The directors of the Gwaun- 
Cae-Gurwen lliery—one of Lord Rhondda’s recent 
acquisitions—have decided to carry the dividend on the 
onlinasy shares for 1916 to 20 per cent. per annum. 
The corresponding dividends for the five Pa years 
were as follows :—1911, 1912, 1913 and 1915, 10 per 
cent. per annum; 1914, 5 per cent.*per annum.—It has 
been found more convenient to undertake at Avonmouth 
the maintenance work of the Avonmouth dock former! 
carried out by the engineer’s department at the Underfall 
yard, Cumberland-road. A portion of the land and 
premises at the Underfall yard is therefore no longer 
required, and offers have been invited for a lease of the 
portion of the yard which can be conveniently given up. 
An application for a lease of a portion of the land has 
been received from Messrs. P. and A. Campbell—for 14 
years, at 250/. per annum for the first seven years and at 
2651. per annum for the remaining period.—It is proposed 
to purchase a plot of land at Portishead for 51,561/., 
for dock developments.—The steamer Rachel, built in 
1910, and 3,580 tons gross,-hitherto owned by Messrs. 
J. C. Gould and Co., Cardiff, has been sold to the Lewis 
Steam Navigation Company, Limited, for 130,000/. 





Tae Untrep States Navy.—The United States Navy 
Department has opened bids for forgings for 24 of the 50 
14-in. guns with which the new American battle-cruisers 
are to be armed. A complete set of forgings will weigh 
100 tons. There were two competitors for the contracts 
upon the occasion, viz., the Bethlehem Steel Company, 
which bid 35} cents per lb. for the whole of the forgings 
required, and the Midvale Steel and Ordnance mage ng 
which offered to furnish 12 guns — at 35 cents per Ib. 





It is understood that the 24 guns will be divided between 
the two competing companies. 
Prersonat.—The offices of the “ Perfecta” Boiler 


Circulator, Limited, are now at 39, Victoria-street, 
London, 8.W., and not at 25, Victoria-street, as recently 
stated by us. They left the latter address some months 
ago.—On November 18 the offices of both the Worthing- 
ton Pump Company, Limited, and of Messrs. James 
Simpson and Co., Limited, will be temporarily transferred 
to Guaite House, Kingsway, London. This change is 
due to the fact that the War Office has requisitioned the 
resent offices of the two companies at India House.— 
Mir. Sherard Cowper-Coles informs us that he has severed 
his connection with the oc os and Coating Com- 
ny, of 1 and 2, Old Pye Street, Westminster.—Mr. 
m. Newton Weston, M.1.Mech.E., has been appointed 

a director of Messrs. Herbert Morris, Limited, - 
borough. He will continue to hold the position of 
secretary which he has occupied for the past nine years. 


Cowrracts.—Simon-Carves, Limited, of Manchester, 
have just leted the tation of the two shafts 
of the Llay Hall Colliery, Wrexham, North Wales, where 
excellent results have been achieved. Both the upeast 
and downcast shafts, which were originally giving off 
large feeders of water, have been carefully treated, and 
the brickwork and tubbing made —_ dry ; the pumping 
of the shaft water has now been dispensed with, and the 
only water now to be handled is that coming from the 
eueapeend workings. The work has been carried 
out without the slightest interruption to the coal 
drawing. The neighbouring colliery of Rhosddu, owned 
by the Wrexham and Acton Collieries, Limited, has 
just placed a similar contract with Simon-Carves, 
Limited, for the treatment of its shafts, where very 
considerable feeders of water have been coming from the 
tubbing. Simon-Carves, Limited, were also the con- 
tractors for the freezing and sinking through the loose 
grounds for the Lla: ain Collieries, Limited, at their 
new shafts in North Wales. 
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THE MCMEANS AND BOSLER CUTTING-OFF MACHINES. 
CONSTRUCTED BY THE SOUTHWARK FOUNDRY AND MACHINE COMPANY, PHILADELPHIA, PA, U.S.A. 


(For Description, see Page 477.) 


Fig. 9. Srx-Heap Currinc-Orr MACHINE IN OPERATION. 
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. 10. Srx-Heap Curtmnc-Orr MACHINE UNDER ERECTION. 
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PLATE XXXIX, 











HIGH-PRESSURE AIR-COMPRESSORS. 


(For Description, see Page 480.) 











Fic. 30. THrREE-StacE Compressor, TO Compress 600 Cus. Fr. Free Arr per Hour; 
Messrs. PETER BROTHERHOOD, LIMITED, PETERBOROUGH. 
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Fic. 31. Frve-Srace Compressor, To Cumpress 10,000 Cus. Fr. Free Am per Hour; 
Messrs. Peter BroTHrRHooD, LimiITED, PETERBOROUGH. 
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Fia. 32. Compiete Set or Inpicator DIAGRAMS 
FROM COMPRESSOR SHOWN IN Fia. 31. 





(To face page 480.) 
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HIGH-PRESSURE AIR-COMPRESSORS FOR DIESE, KTI 


CONSTRUCTED BY MESSRS. REAVEL, co. 
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NOTICES OF MEETINGS. 


THe INSTITUTION OF MecHANICAL ENGINEERS.—Friday, 
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Hardness Tests Research Committee. 

THE ASSOCIATION OF MintneG ELEcTRICAL ENGINEERS: NoTTs. 

AND DERBYSHIRE BRaNCH.—Saturday, November 18, at the 
University College, Nottingham, at 3.30 p.m. Paper for discus- 
sion :—“* Some Electrical Troubles and their Remedies,” by Mr. 
Thomas Anderson. 


THE INSTITUTION OF CrvIL ENGINEERS.—Tuesday, November 21, 
at 5.30 p.m. Paper to be submitted for discussion :—‘* Keadby 
Bridge,” by Mr. James Benjamin Ball, M.Inst.C.B. 

THE [NSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tuesda 
evening, November 21, at 8 o'clock, at the House of the Royal 


Society of Arts, John Street, Adelphi, W.C. The followi: g Paper 
will be read :—‘* The Pyrogenesis of Hydrocarbons,” Ay 
Lomax, M.Sc., C. a aa 


F.C.8., Dr. A. E. Dunstan, D.Sc., 
Dr. F. B. Thole, D. Se., F.C.S. The chair will be taken by the 
President, Professor John Cadman, C.M.G., D Sc., M.Inst.C.B. 
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will preside. 
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Newcastle-on- ayes. The discussion will be resumed on ‘* Works 
Organisation,” b = A. D. C. Parsons, B.A., Member, Mr. 
Edwin L. Orde, ice-President, Mr. G. H. Tweddell, Member. 

THE Puysicat Society or Lonpon.—Friday, November 24, at 
5 p.m., at the Imperial College of Science, Imperial Institute 
Road, South Kensington, S.W. enda: (1) ‘‘ The Measurement 
of the Thomson Effect in Wires,” xy Mr. H. R. Nettleton, M.Sc. 
(2) “‘ The Thermo-Electric Properties of Fused Metals,” by Mr. 
C. R. Darling, A.R.C.S., F.1.C., and Mr. A. W. Grace. 





NOTICE TO NON-SUBSCRIBERS. 


in view 
Government on the importation of paper, and of the 
consequent shortage of supplies, readers whe wish 
te be sure of obtaining “* ENGINEERING” each week 
should place an order for the Journal with a news- 


agent or bookstall clerk. Owing to the scarcity of 


Paper it will be impossible in future fully to previde 
Se a chance demané demand for this Searnal, 


ENGINEERING. 


FRIDAY, NOVEMBER 17, 1916. 








DILUTION OF LABOUR IN SHIPBUILD- 
ING AND ENGINEERING WORKS. 


Amonc the staple industries of the country few, 
if any, absorb more of our man-power than ship- 
building and marine engineering. But the needs of 
the Navy now, and those of the oversea transport 
even at present, and still more so after the war, make 
it imperative that work shall be maintained to the 
maximum extent in these trades. There is little 
need to enforce that view. And yet it is even more 
imperative that the army should not only be kept 
up to its present strength in the face of losses, 
but that it should be augmented to the greatest 
possible extent. Every fit man who can be spared 
from this, as well as from all industries, must there- 
fore be released for service with the Colours, while 
production essential to the prosecution of the war 
must be maintained at full pressure. It is only by 
the extension of the principles of dilution of labour 
that this result can be attained. Shipbuilding 
work does not lend itself easily to such dilution 
by the introduction of female workers, as will 


s¢ | presently be shown ; but the great measure of success 


achieved in this direction owing to the patriotic 
action of both employers and employed forms an 
illuminating lesson to others, and particularly to 
Government departments, where the process of 
dilution is comparatively a simple matter. A 
review of the situation is, from this point of view, 
most desirable: moreover, it points the way to 
firms who have not yet been able to carry out dilution 
to the fullest possible extent. 

The success which has attended the introduction 
of female labour in the various operations involved 


493 | in shell-making and filling, and in the manipulation 
494 | Of Automatic and semi-automatic machinery for the 

production of gun and rifle parts, &c., now fairly 
495 


well known and appreciated, is easily understood. 
The extent to which female labour has been utilised 
in shipbuilding yards and marine engineering shops 
is not so generally known, but is even more gratifying 
because of the difficulties due to the variety, arduous 
character, and varied nature of the work. The 


of the restrictions now imposed by the 





application of the principles of the dilution scheme, 
whereby unskilled and semi-skilled men are allowed 
to do work previously done by skilled tradesmen, has 
worked well in practice, and many skilled workers 
have thereby become available for more important 
duties. Dilution of labour in the form of trans- 
ferring a temporary surplus of skilled workmen of 
one trade to relieve a shortage in another trade has 
been of considerable service in meeting sudden 
demands on particular trades. Joiners have been 


¥|transferred to carpenters’ and sheet-iron work ; 


plumbers to copper pipe and steel pipe fitting ; 
riveters to water-testing ; and ship smiths to angle 
smiths’ work during periods of exceptional pressure. 
Lines of demarcation have been waived in order 
that jobs might be transferred from one trade to a 
more adequately manned trade in order to expedite 
production. The system is, however, at best only 
a temporary expedient, and is not too favourably 
viewed by the workmen. 

The most important advantages of the dilution 
scheme, alike in present achievement and in promise 
of development, are undoubtedly due to the intro- 
duction of female labour in place of unskilled, semi- 
skilled and even skilled men in machine shops. 
The conditions of work in machine shops—the large 
number of automatic and semi-automatic machines 
used; the comparatively simple nature of the 
operations involved in the production of many small 
jobs ; well-lighted and ventilated shops where work is 
done in more or less self-contained groups, are almost 
ideal for the introduction of female labour. The 
first applications of this principle of dilution in the 
shipbuilding industry have therefore been made in 
engine shops, largely in the direction of substituting 
women for the men previously employed on turning 
and drilling operations and ih attending a variety 
of machines. They have proved so successful that 
the principle has been considerably extended. At 
the present time large numbers of women are 
~ | employed on lathe work—rough turning and 
finishing—at shaping and milling machines, drilling 
machines, bolt-making machines, &c., the machines 
and tools being set in most cases by skilled workmen 
attending a number of machines. Condenser tubes 
are cut, straightened, screwed and fixed in position ; 
turbine blading is cut and prepared for fixing in 
rotors and casings; white metal linings for bushes 
are hammered, scraped and finished ; and in at least 
one shop water-tube boilers are erected almost en- 
tirely by female labour—even to the working of the 
overhead cranes for lifting the pieces into position. 

The further extension of the work which can be 
successfully accomplished by female labour depends 
greatly upon the class of work undertaken by the 
firm, but filing and chipping, the fixing of turbine 
blading, assembling and erecting small jobs such as 
valves, &c. (particularly brass work), bending of 
small pipes and fixing flanges, and light brazing work 
are all within the powers of suitably trained and 
supervised women. The successful employment of 
women will to a very large extent depend in all cases 
on the selection of suitable and special'y trained 
overseers or forewomen who can be trusted to deal 
firmly, yet sympathetically, with the employees, 
many of whom will be under workshop discipline 
for the first time. The ranks of retired school- 
mistresses would seem to offer a likely recruiting 
ground for the selection of forewomen. 

In shipyards operations are conducted in a 
number of shops or sheds as well as on the building 
berth, the character of the machinery used being 
entirely different from that used in an engine shop. 
It is, generally speaking, of a more substantial make, 
does a larger variety of jobs per machine, and rarely 
is employed for any length of time on one class of 
work. Moreover, there is very little automatic 
machinery in use in the shipyard. The conditions 
of work, as between engine shop and shipyard, are 
also very different, for, whereas in the engineer's 
shop the work involves a very high centage of 
extremely accurate machine operations, that of the 
shipyard involves an almost equally high per- 
centage of manual labour—much of which i is 
conducted in the open and often under very adverse 
conditions as to weather and safety. These points 
must be given due weight to in applying the principle 
of dilution by the further utilisation of female 
labour in shipyard work. It would naturally 
follow, then, that a start would bemade by employing 
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women on suitable work under cover, gradually 
extending their employment until they are engaged 
on the building and finishing operations. Some- 
thing has already been done on these lines, but 
much more can and must be done now. 

At the present time women are employed on 
the following shipyard operations :—Cleaning out 
machine shops, stores and offices ; attending light 
drilling machines ; red-leading and rough painting, 
and labouring for joiners and carpenters—all with 
satisfactory results. There is no reason to think 
that they could not be employed with equally 
satisfactory results on much more work, They 
could check sizes of plates and angles on delivery into 
the yard; where adequate facilities are available 
for the handling of raw material there should be 
no difficulty in measuring the dimensions of raw 
material and comparing these with the order. 
Rivet, tool and general storekeeping is work which 
could easily be undertaken by women, especially 
on the serving and accountancy sides, under the 
supervision of an expert storekeeper. In the 
plater’s sheds there are a number of machines and 
operations which could well be undertaken, viz., 
attending plate-planing machines, high-speed drill- 
ing machines, countersinking machines, and operat- 
ing large hydraulic or electric machines and cranes ; 
the making of light wooden templates and marking 
plates and angles from templates, screwing up 
material ready for riveting on the skids, and even 
light hydraulic riveting. Among general operations 
which could be undertaken are the making of brass 
clips for electric wiring, soldering operations, working 
of engraving machines, weighing material, tapping 
and screwing operations, finishing smithwork such as 
stanchions and mast mountings, cutting and welding 
by the oxy-acetylene process, packing of watertight 
work before riveting, and operating moulding, sand- 
papering, mortice and tenon machines in the joiners’ 
shop. Time-keeping and the issue of checks could 
be done by women. Labouring work of the lighter 
kind, such as for joiner’s, sawmill, carpenter's, 
plumber’s, and electrician’s work is easy of accom- 
plishment by female labour. 

The problem of the employment of women on 
board ship during building operations presents some 
difficulties, among which the ensurance of efficient 
supervision and the provision of suitable staging 
during the earlier stages of construction are of 
importance. Neither difficulty is, however, insuper- 
able, and women could then be employed with 
advantage in screwing up decks, shell plates, &c., 
packing watertight work, running electric cables, 
drilling and reaming operations involving the use of 
electric or light pneumatic machines, red-leading, 
and cleaning up the ship. The operation of 
hoists, derricks, travelling cranes and winches is 
another field for the employment of female labour, 
while their employment as rivet heaters would 
enable a large number of lads to commence riveting. 
This list could, of course, be extended so as to 
cover many minor operations suitable for women, 
but these vary with local practice and may not be 
universally applicable, but sufficient has been said 
to show the possibilities for development. 

It must be borne in mind that while the sub- 
stitution of women for unskilled or semi-skilled 
men who are not eligible for the army may at first 
sight seem a dubious benefit, yet the displaced men, 
being used to the training and discipline of work, 
should be available for replacing physically fit or, 
in some cases, skilled men in their own or another 
trade. In this way several moves may have to be 
made in order to employ the services of a highly 
skilled man to better advantage. But the great 
consideration, after all, is that not until every fit 
man who can be spared is in the army and every 
skilled tradesman is employed on work of urgent 
national importance will the man-power of the 
nation be properly organised for the gigantic 
struggle which still confronts the Empire and our 
Allies. 





THE COST OF POWER. 

Tue steady rise in the price of coal has led manu- 
facturers to view with some alarm the probable cost 
of their power supplies in the future. Some interest- 
ing data as to what it has been in the past are to be 


the Chief Engineer to the Manchester Steam Users’ 
Association. Mr. Stromeyer observes that during 
the early years of the Association it was the practice 
to collect and publish reports on the performance 
of engines owned by members, but that this custom 
afterwards lapsed, and he has, it appears, found 
some difficulty in reviving it. Nevertheless he has 
been able to give some interesting figures, which 
may perhaps be taken as fairly representative of the 
efficiency of the engines now commonly used in 
mills. If anything, the figures are likely to put 
a favourable face on affairs, since the proprietors of 
really bad engines are undoubtedly much less willing 
to supply data, even if these are to be published 
with no indication of origin, than those who have 
up-to-date plant and who are naturally somewhat 
proud of the fact. 

Mr. Stromeyer’s figures show that in cotton mills 
having engines designed to work with steam at 100 Ib. 
gauge pressure the coal consumption, averaged 
throughout the year, amounts to about 3 lb. per indi- 
cated horse-power hour. In the case of high-pressure 
compound engines the corresponding figure is about 
2.15 lb., whilst with triple expansion engines it falls 
to 1.65 lb. of coal per indicated horse-power hour. 
The loss due to banking fires during two-thirds of 
the year, for which the engines are idle, Mr. Stro- 
meyer estimates at 0.3 lb. per indicated horse- 
power actually developed ; even with this deduction 
the figures are, of course, higher than on reception 
trials, when all valves are tight and other sources 
of loss eliminated. Making allowance for this, the 
figures appear remarkably good, especially when 
compared with the results obtained in the trials 
of marine engines organised by the Institution of 
Mechanical Engineers. 

Unless power plant is well maintained, the steam 
consumptions tend to rise with lapse of time. In 
the case of reciprocating engines valve leakage may 
increase seriously without being suspected ; whilst 
in the early days of the steam turbines carelessness 
as to air leakage into the condenser often increased 
the consumption by 6 or 7 per cent. 


indicated horse-power hour as attributable to 
banked fires and other stand-by losses, the coal 
consumption in practice of a good triple expansion 
mill engine appears, as stated by him, to be about 
1.33 lb. per indicated horse-power hour. It is of 
some interest to compare this with the best recorded 
results actually practicable. The 30,000 kw. turbine 
at the Interborough Station, New York, is reputed 
to convert into electric energy 25 per cent. of the 


which in the case of a steam turbine is of the 
order of 98} to 99 per cent. 


from coal to electricity of about 20 per cent. is now 
practicable, corresponding perhaps to a coal con- 
sumption of less than 1 Ib. per kilowatt-hour ; 


absorbed in auxiliaries to, say, 0.8 lb. per indicated 
horse-power hour. 

Taking average results in present mill practice 
Mr. Stromeyer estimates that not more than 1 to 
2 lb. per indicated horse-power is likely to be 


would not amount to more than Il. to 3/. per horse- 
power perannum. On the other hand, he observed 
money saving could be effected owing to the possi- 


bility in such case of using lower class fuels. Mr. 
Stromeyer holds that our manufacturers have been 


plant has accordingly not been increased pari passu. 
additional power from the existing 





found in the report just made by Mr. C. E. Stromeyer, 


Taking Mr. Stromeyer’s estimate of 0.3 lb. per | 


heat supplied to it. This performance exceeds that 
of older-type gas engines and compares well even 
with that of the modern gas engine, the higher 
thermal efficiency of which is considerably dis- 
counted by its relatively low mechanical efficiency, 


At one of the large 
power stations in the Newcastle district the boiler 
efficiency exceeds 80 per cent., as averaged over 
the year, so that apparently an overall efficiency 


equivalent, when allowance is made for power 


saved by modernising an old power plant. At 
pre-war prices the corresponding money saving 


that by providing ample boiler power a very great 


spoilt in the past by the ample supplies of excellent 
coal which have been available for years at low 
prices. As works have grown, the boiler-house 


With good coal it was quite possible to get the 
plant. As a 
consequence, there has been little demand for the 
lower-grade fuels, which have thus been wasted in 
enormous quantities in the past. Such coal can, 
however, be used to advantage provided the 


number of boilers is suitably increased, and pro- 
vided also that this inferior coal c2n be delivered 
to the doors at. a suitable price. 

Some industries will naturally gravitate to 

countries where water power can be very cheaply 
obtained. Mr. Stromeyer states that in the hydro- 
electric power stations of Norway the cost may be 
as low as 35s. to 50s. per horse-power year for con- 
tinuous service, whilst in a modern factory using 
coal even at the pre-war price of 12s. 6d. a ton the 
cost would be 61. per horse-power year. 
In the case of the Newcastle Electric Supply 
Company, Mr. Stromeyer states that an all-year 
load is furnished at 41. 10s. per electric horse- 
power, but if an eight-hour day only be worked 
the charges are naturally higher, possibly as much 
as in the case of a first-class isolated plant. 

In other industrial districts conditions are less 
favourable, as almost every corporation refuses to 
allow its ratepayers the benefit of a supply from a 
power company. The latter is, moreover, handi- 
capped by the low limit of voltage which the Board 
of Trade has fixed for transmission lines. This body 
is also in the main responsible for the conditions 
which have led to the present multiplicity of supply 
systems with different voltages and periodicities, 
which greatly increases the difficulty of linking up 
adjacent areas. Probably this condition of affairs 
was to some extent purposely encouraged by the 
politicians, to whom the idea of large companies 
supplying wide areas was anathema. The production 
of cheap power from fuel carted to small independent 
generating stations is, Mr. Stromeyer says, im- 
possible. 

Apparently he expects a considerably greater 
development of the internal combustion engine in 
the future; the latter, however, suffers from a 
number of disabilities. It is, Mr. Stromeyer states, 
both less uniform in running and less reliable than 
the steam engine, but in medium and in small 
powers it is very much more economical. The 
|maximum possible efficiency of a producer is, 
| however, not greater than 75 per cent., whilst with 
boilers an efficiency of over 80 per cent. is regularly 
attained in certain stations, though no doubt the 
conditions are exceptional. The stand-by losses 
of the producer are, however, very low, and very 
little time is required to pass from no load to full 
load. 

Mr. Stromeyer appears to look forward to the 
early introduction of the internal combustion 
turbine. The prospects of success in this direction, 
however, seem at present to be small. The 
difficulties connected with the high temperatures 
involved are perhaps not insuperable, but the fact 
remains that the internal combustion motor is 
essentially one in which the negative work is 
necessarily a large proportion of net. For reasons 
of cost it appears impracticable to adopt recipro- 
cating compressors to feed the turbine, and no 
rotary compressor has so far even approached the 
limit of efficiency essential to success. 

Where water powers are not available steam still 
provides the most economical and convenient 
method of developing large powers, and some 
engineers at any rate believe that no long time will 
elapse before as high overall thermal efficiencies 
will be realised with steam as are now obtained with 
gas engines. 





TRADE PROPAGANDA IN RUSSIA. 


Russta is one of the countries of vast potentialities 
where Germany was steadily capturing British 
trade, and it is very satisfactory to realise that our 
manufacturers have awakened to this fact. There 
is, however, much ignorance, and consequently 
much misunderstanding, as to the systems of 
trading in that country. It is consequently of 
importance that those who have studied the Russian 
commercial procedure should do all they can to 
rectify the errors. Mr. Wm. Hy. Beable, who has 
just returned from a very extensive tour in Russia, 
undertaken partly in order to investigate trading 
methods, addressed last night the Sales Managers’ 
Association in London and gave valuable hints 
regarding commercial propaganda in that vast 
territory. He stated that Germany contributed 
roughly 60 per cent. and England 10 per cent. of the 
100,000.000/. of imports into Russia per annum, but 
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sooently the Board of Trade ‘hed which gave 
the total imports from abroad in 1913 as 145,000,0001., 
quoted Germany’s proportion as 50 per cent. and 
that of the United Kingdom as 13 per cent., as 
compared with 35 per cent. and 19 per cent. respec- 
tively 10 years previously. Even the latter figures 
show that there is a great opportunity for British 
manufacturing firms in capturing the German trade. 
In our issue of January 14 last we published details 
of the imports into Russia from Germany of metals 
and machinery, in order to show the direction in 
which this movement should proceed. 

Mr. Beable’s contribution is valuable because of 
the suggestions he makes regarding the method of 
attack. He attaches the greatest importance to a 
knowledge of the Russian language, to catalogues 
and all correspondence being in this language, 
including Russian weights, measures and currency, 
and to goods being delivered to a Russian port 
instead of being consigned f.o.b. England. These 
are all conditions so essential that the ignoring of 
them in the recent past clearly establishes gross 
negligence. Another important point is that there 
should be complete sympathy with Russian aspira- 
tions. Their aim is to develop their own industries. 
This necessarily will take time, and in the interval 
general merchandise will be acceptable. A great 
opening exists for the manufacturers of factory 
machinery and equipment, in order that the internal 
industries may be established and developed. The 
Russians no doubt will welcome British branch 
manufacturing institutions, and on this point Mr. 
Beable makes an important recommendation in 
stating that as customs duty is charged on a basis 
of weight, the initial work, at least in Russia, should 
be confined to the production of heavy castings and 
forgings, while the smaller, intricate parts, involving 
a great amount of expert machine work, should be 
imported. 

He successfully controverts the theory that the 
Russians seek for long credit. There has been a 
tendency lately to such long credit, due to the 
cultivation of the German method of banks financing 
manufacturers and local banks and discounting their 
bills on the London market. This latter procedure 
should be made impossible, as the small yield to the 
financier is at great cost to our manufacturers. It 
is his experience that the Russians do not seek for 
more than three or four months’ credit. This is 
due to the facts that they have no cheque system, 
that the distances of transport are great, and that 
time is required in collecting money, even if exacted 
immediately upon the delivery of the goods. On 
the other hand, the Russian in the past has not 
readily transmitted the cash in payment of bills, 
waiting until it is collected. For this reason Mr. 
Beable suggests that where the resident agent 
cannot be trusted with the collection of moneys, 
a combination of our exporting firms should send a 
reliable man once or twice per annum to collect 
accounts personally. 

An important problem is as to what type of agent 
should be appointed. There are bad as well as good 
Russian commercial houses, so that close investi- 
gation is necessary before making the appointment. 
The sending of catalogues, with agency terms, to 
any applicant is to be deprecated, as such pro- 
miscuous procedure may have its disadvantages. 
Nor is it desirable that agents should be appointed 
for the whole of Russia. The fact is rarely grasped 
that Russia is more than twice the size of Europe, 
and that European Russia alone is more than half 
the whole of Europe. In some cases, as, for instance, 
in the case of textile machinery, the field can be 
fairly well covered from Moscow, which is the great 
locality of the textile industry, and is the most 
important distributing centre. As a rule, as was 
pointed out by Mr. Beable, for anything like mer- 
chandise there should be agents at both Petrograd 
and Moscow, at Kharkov or Ekaterinoslav, at one 
of the Black Sea ports, at Rostov-on-Don, in the 
Lower Caucasus, at Klaterinburg and in Siberia. 
lf the trade justifies it, Mr. Beable thinks it an 
excellent plan to get a bright young fellow trained 
for the purpose, with at least an elementary know- 
ledge of Russian, and send him to Russia, with 
samples, prices, &c. It is comparatively inexpensive, 
and a suitable man will soon establish wide con- 
nections. Where agents are employed he thinks 





also that it is extremely desirable that a representa- 
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tive of the firm should go to Russia occasionally, 
get into touch with the customers, look after overdue 
accounts, and generally seek to get the best service 
from the agent. We are glad that he enforces the 
view that firms ought to rely on their own enterprise, 
seeking for Government help only in a subsidiary 
way. The British Consular service, he points out 
is not organised to render any great assistance in the 
development of British trade, as it is based on 
certificates, the making of commercial reports and 
investigations being secondary. It requires great 
extension ; its cost does not exceed 10,0001. per 
annum, and yet the prize is 70,000,0001. of German 
trade in Russia. Mr. Beable makes no reference 
to the proposal to form a Russo-British bank, 
corresponding to the Italian-British bank now 
being established. This, we think, is an indis- 
pensable auxiliary to any campaign for the recovery 
of that trade which Germany has been steadily 
winning from us during the last 40 years. 





THE STABILITY OF GREAT BRITAIN. 

A BESETTING sin, nationally and individually, is 
the taking of narrow views, or the failure to grasp 
the broad significance or influence of incidental 
occurrences. All capable of taking a broad view 
should, when possible, lift the vision of the people 
from their narrow outlook, and Dr. Dugald Clerk did 
useful service when, in his address last Wednesday, 
as chairman of the Royal Society of Arts, he dealt 
widely with the stability of Great Britain. The 
subject covers practically the whole field of thought 
and action. It raises the question of our financial 
solvency in the face of the immense and increasing 
burdens imposed upon us by the war. It embraces 
the entire scope of future trade relations, not only 
from the imperial but from the international stand- 
point. It concerns the efficiency of productive 
methods, and particularly the relation of employer 
to worker. It encompasses the whole field of 
applied and pure scientific knowledge, art and 
literature, in their relation to the well-being of the 
nation. So far as the financial condition was con- 
cerned, Dr. Clerk saw no room for anxiety. He estab- 
lished that our annual income per head of the popula- 
tion now averages 54/., as compared with 32/. in the 
case of Germany, while our annual savings, which 
before the war were 350 millions sterling, increased in 
1915 to 600 millions sterling, and will probably come 
up to 1,000 millions sterling in the current year. 
Our external investments are 4,000 millions sterling 
—four times those of Germany—and the utilisation 
of the profits from these in paying for war and other 
supplies from neutral countries without affecting 
exchange, and the maintenance inviolate of our 
foreign capital, apart altogether from the con- 
tinuance of import and export trade, are important 
results of the work of our navy. 

As regards future commercial relationships, Dr. 
Clerk very properly insisted on the view that the 
idea of a self-contained nation was unattainable 
if such a nation was to prosper. He elaborated the 
principles of foreign exchange, which are not 
sufficiently understood by the general public, 
pointing out that “what a nation required is not 
money but material things and services. All that 
the financial system does is to make possible an 
exchange of those goods and services within the 
country and in the external world.” To give an 
example—the 32 millions sterling a year going to 
Canada is mostly used by the Canadian people for 
the purpose of buying goods from the United 
States. That country may in turn use the money so 
placed to its credit in London for the purchase 
of tea from India, silk from Japan, coffee from 
Brazil, French works of art, &c. Ultimately 
our credit to Canada is supplied by exports to those 
countries where British goods are needed. In 
other words, imports are as necessary as exports, 
the one paying for the other. It follows, however, 
that the country which can export most can import 
most. Consequently the prosperity of a nation, 
both collectively and individually, is dependent 
upon the volume and output of her trade and the 
securing of markets for their productions. 

It follows, therefore, that prosperity depends on 
efficiency in manufacture, alike in the appliances 
available and in their utilisation, Labour thinks 
often that it does not get its adequate reward. 





"There can be no doubt that the limitation of output is 
largely a result of the workers’ suspicion that the 
employer or his representative will reduce total 
earnings, when he considers these too large, by 
lessening the piecework rate. The tendency should 
rather be to offer every inducement to the worker 


, | to earn the largest sums per week, provided the price 


of each article is a fair one, which can be borne by 
the selling prices available. This latter can the 
more effectively be achieved if the appliances are of 
the most efficient character. Dr. Clerk entered 
into a consideration of the census of production 
taken in 1907, showing that in manufactures the 
total earnings of industry per head per annum was 
102/., from which there had to be met, not only 
the wage of the worker, but the remuneration for 
capital, the accumulation of funds for the extension 
of works, and the development of new inventions or 
industries by experiment and research. If wages are 
to be increased, and if there is to be development in 
science and in its application to industry, the volume 
of output, and therefore its value, must be increased. 
In America the output per worker per annum is 
quite 14 times what it is in this country ; in Germany 
it is considerably less. Earnings are fairly propor- 
tionate in the respective countries to the output. An 
increase of the output in this country to the extent 
of 50 per cent. by greater utilisation of automatic 
machinery would produce a great improvement in 
our prosperity as a whole, without increasing the 
working hours, it would tend to raise earnings and 
increase purchasing power. Our future stability, 
therefore, will be greatly increased by greater 
sympathy between employer and employed, and a 
fuller realisation of their mutual obligations and 
their duty to themselves and to the State. 





HARNESSING A VOLCANO TO A 15,000- 
HORSE - POWER ELECTRIC POWER- 
HOUSE. 


By Prorerssor Luiect, D.Sc., M.Inst.C.E. 


Tue idea of utilising volcanic heat to drive an 
important electric power-house of 15,000 h.p. might 
have been considered utopian in ordinary con- 
ditions. It has, however, become a reality—and a 
successful one—in these hard times, when the price 
of coal has reached in Italy the incredible figures 
of 81. to 9J. a ton in the harbours and 91. to 101. in 
inland towns—plus the cost of carriage from the 
stations to the works ! 

The installation had this origin: As is well known, 
in Central Tuscany, near Volterra, there are 
numerous cracks in the ground, from which powerful 
jets of very hot steam spout high in the air with 
great violence and constancy, bringing up boric 
acid—which is very valuable—and other mineral 
substances of less importance. These powerful jets 
of superheated steam are called Soffioni — the 
“blowers’’—and have been utilised for many 
years in the production of boric acid and borax, 
and occasionally for warming the houses in the 
near-by village of Larderello. The larger proportion 
of the steam, however, is lost, having no local 
application, and with it is lost its very valuable 
heat. 

Prince Ginori-Conti, the intelligent and active 
president of the “‘ Societé Boracifera di Larderello,” 
was the first, in 1903, to try to utilise this super- 
heated steam for the production of motive power. 
At first he applied a strong jet to a small rotary 
motor, then to a very modest reciprocating steam 
engine connected to a dynamo, which generated 
sufficient current to light part of the borax works. 
In the meantime he tried to get a more ample supply 
of steam by boring holes in the ground, lined with 
iron pipes, driven down to the very source of the 
steam, which is under a hard stratum of rock about 
300 to 500 ft. below the surface. These bore-holes 
vary from 12 to 20 in. in diameter, and give forth 
steam with a pressure from 2 to 3, and exceptionally 
up to 5, atmospheres, and at temperatures varying 
from 150 deg. C. to 190 deg. C. For several years 
these jets have not diminished in their capacity, nor 
does a new boring seem to interfere with the pre- 
ceding ones, provided the distance from one to 
another is not less than 50 ft. 

Experiments made very accurately demonstrate 





that each bore can provide steam at a temperature 
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of at least 150 deg. C., and at the rate 
to 25,000 kg. per hour, that is, practically, from 
about 1,000 to 2,000 theoretical horse-power per 
hour. Thus near Larderello there is the possibility 
of developing motive power to the extent of 
thousands and thousands of horse-power. En- 
couraged by these results, Prince Ginori-Conti, in 
1906, applied the steam to an ordinary steam 
engine of about 40 h.p. The experience of several 
years has shown that this arrangement works well 
so far as the mechanical power of the steam is con- 
cerned, but that the borax salts and the gases 
mixed with the steam—especially sulphuretted 
hydrogen and traces of sulphuric acid—have a 
corrosive action on the iron parts of the engine and 
are the cause of frequent repairs. 

This difficulty was avoided by applying the super- 
heated steam not directly in the engine, but to a 
boiler ; that is, by applying it instead of fuel to an 
ordinary multitubular boiler, in which steam was 
produced at a pressure of 2 atmospheres, then passed 
through a superheater, and afterwards used for 
driving a 300-h.p. condensing steam turbine, directly 
connected with a tri-phase electric generator, which 
supplies the works and the villages around Lar- 
derello, This installation had been at work quite 
successfully for several months when the war broke 
out. Then, coal becoming very scarce, and prices 
rising up to prohibitive limits, the possibility of 
using on a large scale this natural steam became 
very important. 

Prince Ginori-Conti considered it his duty to 
carry out this trial on a large scale, availing himself 
of his long and successful experiments. Acting on 
the advice of the Tosi Works, of Legnano—specialists 
in steam turbines and alternating electric generators 
—he ordered three groups of condensing turbo- 
electric engines, each of 3,000 kw., working with 
superheated steam at 14 atmospheres, generated 
in specially-constructed multitubular boilers, the 
latter arranged vertically and with aluminium 
tubes, both for better utilisation of the heat and 
better resistance to the corrosive action of the 
‘natural steam from the soffioni. This steam, it is 
worth while to repeat, is used instead of combustible ; 
it loses part of its heat in the boiler, reducing its 
temperature from 180 deg. C. to about 120 deg. C., 
and is then utilised for the borax industries. 

The steam thus generated in the boilers and 
used for the turbines is ordinary water steam, 
which on its way to the turbine passes along 
aluminium pipes heated outside by a current of 
superheated natural steam, at 180 deg. C., and thus 
gets in its turn superheated to about 150 deg. C. 
After passing through the turbine this steam is 
discharged into a surface condenser, the circulating 
water of which is in its turn cooled in an ordinary 
cooling tower. The condensed steam from the 
turbines is, of course, pumped back into the boilers, 
and thus no natural steam ever comes in contact 
with the turbine ; by this arrangement corrosion 
is completely avoided. This was the real difficulty 
to be overcome. 

The tri-phase electric current is generated at 
4,500 volts and 50 periods per second, raised up 
through an oil transformer to 36,000 volts, and sent 
along aerial conductors to Florence, Leghorn, 
Volterra, Grosseto and many smaller towns of 
Tuscany, to be principally used as motive power 
for munition works during daytime and partly for 
lighting purposes at night. 

One of the 3,000-kw. units has been at work since 
January, 1916, the second since April, and the third 
has just been started. So far, the first two groups 
have worked quite successfully and have been a 
great boon to the industmes of Tuscany, greatly 
crippled by the scarcity and high price of coal. This 
very successful harnessing of volcanic heat to an 
electric power-house can be increased practically 
to hundreds of thousands of horse-power, as the 
region of the soffioni extends for many square miles 
around Larderello. 

Also in the “Campi Flegrei,” near Naples, the 
ground in some parts and at depths of about 100 ft. 
being almost red-hot, some similar utilisation of 
volcanic heat is already being contemplated. The 
Earderello power-house is, however, the first, and a 
very important and successful example of what has 
been done with volcanic heat in Italy. The results 
are well worthy of careful consideration, and Prince 
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and steadily brought his experiments to a brilliant 
result, deserves great praise. 





NOTES. f 

Execrrotytic Sponcy Zinc ror CYANIDE Barus. 
Experimenters with galvanic baths generally 
complain that their solutions yield spongy, instead 
of firm, crystalline metal deposits. This is a 
nuisance, especially in quantitative analysis, and 
it might be thought that: the production of an 
entirely spongy precipitate would be easy. When 
attempting to make a true sponge of zinc, however, 
Messrs. H. J. Morgan and O. C. Ralston, of the 
Bureau of Mines, experienced considerable difficulty. 
They wanted (New York meeting of the American 
Electrochemical Society, September 28, 1916) to 
prepare spongy zinc as a substitute for the zinc dust 
or zinc shavings required for precipitating gold and 
silver from cyanide baths. In 1913 the United 
States produced only 423 tons of zinc dust, whilst 
2,200 tons were imported, principally from Germany 
and Belgium. When the war broke out, and prices 
went up, Morgan attempted to atomise zinc by 
passing air jets through the fused metal; the 
resulting dust formed small pellets, which were not 
efficient as reducing agents, however. Yet the 
Anaconda Works are said to atomise some 10 or 15 
tons of zinc in this way daily and to use the dust 
for the neutralisation of their zinc sulphate baths, 
by preference to spongy zinc, which clogs up their 
Shriver filter presses. The efficiency of zinc dust 
as a precipitant is estimated after Sharwood, each 
milligramme of silver precipitated being considered 
equivalent to 0.1 per cent. efficiency. When 
Morgan and Ralston tried to make various electro- 
lytic zine deposits very spongy, they were not very 
successful. They added copper and arsenic to the 
sulphate to favour the spongy character ; but these 
elements went into the silver, where neither is 
desirable, the arsenic giving off poisonous fumes. 
The addition of iron salts diminished the electric 
current efficiency. When zinc sulphate was fed 
with zinc oxide so as to keep slightly acid, and 
the bath was, further, maintained fairly hot, a good 
deal of sponge was obtained, and this sponge could 
be dried without oxidising much. Similarly treated 
baths of zinc chloride gave more sponge, but the zinc 
oxidised strongly during drying. The best results were 
obtained with sodium zincate, prepared by dissolving 
zine or zinc oxide in caustic soda. The precipitation 
efficiency then rose to 75 per cent., but the current 
consumption was high, 3 kw.-hours per pound of 
spongy zinc. Zinc anodes may be used in the 
bath, and it may be possible to utilise roasted ores 
treated with caustic soda directly ; but the caustic, 
of course, absorbs carbon dioxide from the air. 
Lead anodes may also be used; the lead is re- 
precipitated with the zinc, however, and impairs 
the efficiency of the spongy metal. The kathodes 
are discs of iron, half dipping into the bath, very 
slowly rotated about their horizontal axes. 


Tue Feresti-CerNavopA DANUBE BRIDGE. 


The railway bridge of Cernavoda, near which 
fighting has recently taken place, carries the trains 
from Bucharest almost due east across the many 
arms and marshes of the Danube on their way 
across the Dobrudja to the port of Constanza, 
on the Black Sea. The bridge system consists of 
two main bridges over the chief arms of the Danube 
and a series of viaducts and embankments crossing 
the marshy ground between the lIcft eastern arm, 
known as the Borcea, and the right eastern, wider 
arm, the Danube proper. With its total length of 
11 miles, this railway bridge is one of the longest 
built, and though it does not perhaps rank with 
the grandest structures, it imposed exceptional 
difficulties on its builders. Below Silistria the 
Danube, already 1} miles in width, curves to the 
north and divides, forming a swampy, frequently 
inundated belt, up to 20 miles in width, known as 
the Balta. This Balta extends nearly 100 miles 
to the north as far as Galatz, where the reunited 
Danube turns sharply to the east, soon to divide 
into the many arms winding through the dismal 
swamps of the vast delta. The railway bridge 


40 miles. The railway from Cernavoda to Con- 
stanza (the Kiistendje of the Turks) was the first 
built in Turkey, and runs near the ancient wall of 
Trajan, who conquered and colonised Dacia (106 A.D.), 
A bridge across the Danube was not seriously con- 
templated until the war of 1878 and the Berlin Con- 
gress had given the Dobrudja to Rumania. There 
were many difficulties to be overcome. The river 
beds and sands were continuously changing; the 
depth of the main arms, 14 m., was frequently 
raised to 21 m., and the whole district flooded over 
a width of 20 miles; the current and ice drifts are 
very strong, the winds terrific; the temperature 
may rise to 40 deg. C. and sink to — 30 deg. C. 
(104 deg. F. to — 22 deg. F.), and skilled labour 
was hardly to be obtained on the spot. To reduce 
delay the work wasentrusted to three firms—Messrs. 
Schneider and Co., of Creusot, built the Borcea bridge 
over the Fetesti arm of the river; Messrs. Cockerill, 
the viaducts, &c., across the Balta; and the Com- 
pagnie de Fives-Lille, the Cernavoda bridge. The 
construction occupied the years 1891 to 1896. The 
Borcea bridge was illustrated in ENGINEERING of 
October 21, 1898, in connection with a series of 
articles on Messrs. Schneider’s works. The bridge, 
418 m. (1,372 ft.) long, without approaches, is 
divided into three bays; the girders rise above the 
piers to a height of 33 m. and are inclined to one 
another, the width apart being 9 m. at the base and 
2.6 m. at the top of the cantilever towers. The Cer- 
navoda bridge of the Compagnie de Fives-Lille leaves, 
like the other bridge, a clear height of 30 m. (100 ft.) 
above mean water level, in accordance with the 
demands of the European Danube Commission. 
The total length of 750 m. (2,460 ft.) is divided into 
five bays, one of 190 m. and four of 140 m.; they 
rest on four piers and two abutments (brick and 
cement). The piers are founded on caissons, of 
300 sq. m. area, sunk under compressed air to a 
depth of 30 or 32 m., as on the Borcea branch ; the 
abutment on the left bank is upon a rocky support. 
The piers are strengthened by powerful ice-breakers 
of granite on the up-stream side. The two inter- 
mediate bays are constructed on the cantilever 
system, which was also adopted on the other bridge, 
and the semi-parabolic girders of 90 m. span are 
inclined to one another, deviating by 10 per cent. 
from the vertical. The superstructure is built of 
mild steel of a breaking strength ranging from 42 to 
48 kg. per square millimetre (27 to 30 tons per square 
inch), and a minimum elongation of 22 per cent. 
The design allowed for a wind pressure on the bridge 
and passing train of 180 kg. per square metre (36.9 Ib. 
per square foot), or 270 kg. (55 lb.) on the bridge 
alone. The weight of the metal structure was about 
6,500 tons, and 50,000 cub. m. of brickwork were 
laid down, the cost amounting to 10,000,000 francs. 





Tue Optica Socrety.—At a recent meeting of the 
Optical Society the election to honorary membership 
took place of Sir Frank W. Dyson, M.A., Astronomer 
Royal of England; Mr. Ralph A. Sampson, M.A., 
Astronomer Royal for Scotland; and Mr. Henry C. 
Plummer, M.A., Royal Astronomer for Ireland. 


Some Errors rv Steam Tastes: Erratum.—By an 
error in transcription the formula for the specific heat of 
superheated steam given on page 233 of our issue of 
September 8, 1916, was reproduced as 


c, = 777-8 [dV] faP 
- es [O@Liezje 
144 [dV] [dP 
777.8 |dTlp|dTj)¢ 


The correct expression was, of course, that used in testing 
the tables. 


It should read 


C, = 





THE MANCHESTER ASSOCIATION OF ENGINEERS.—At 
a meeting of the Manchester Association of Engineers 
on Saturday last, the 11th inst., an interesting lecture was 
delivered by Mr. A. A. Barnes on “‘ The Nile and the 
Utilisation of its Waters.” Mr: Barnes indicated the 
outlines of the broad scheme whereby the waters of the 
river Nile are being controlled, by means of engineering 
works, for the purpose of irrigating Egypt and the 
Soudan. He dealt with the questions of the origin anc 
regime of the annual flood, the works necessary to 

rotect Egypt from inundation, and the storage works 
or retaining a reserve of water to meet the demand of 
the crops in the summer months. The lecture was 
supplemented by an interesting selection of lantern 








crosses the Danube at the point where the river is 
nearest to the Black Sea, the distance being about 


illustrations which had been obtained by the author 
personally, during his recent travels in Egypt. 
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REFRACTORY MATERIALS. 
(Concluded from page 466.) 
WE conclude our notice of the general discussion 


on November 8. 

Mr. Ezer Griffiths, M.Sc., of the National Physical 
Laboratory, contributed a paper on “ The Thermal 
Conductivity of Materials employed in Furnace 
Construction.” He gave an example of the 
importance of good lagging in his introduction. 
A muffle furnace heated by a Méker gas burner 
reached 1,300 or 1,400 deg. C. in 4 hours ; when the 
outer surface had been covered with a 2in. layer of 
magnesia-asbestos, that temperature was attained 
in less than two hours. As regards furnace con- 
struction, he said, one had to distinguish between 
(1) highly-refractory materials of great mechanical 
strength and chemical resistivity, and (2) materials 
wanted as backing to the refractory lining; these 
latter materials should have low thermal conduc- 
tivity. In determining the conductivity, which 
varied greatly with the temperature, comparison 
should be made at various temperatures and, if 
possible, with specimens of the size in which they had 
been manufactured. Reviewing the literature on 
the subject, he referred first to Wologdin, who found 
that silica bricks burnt at 1,300 deg. C. had a con- 
ductivity 50 per cent. greater than those burnt at 
1,050 deg. C. ; that there was an increase in thermal 
conductivity with rising temperature for all materials 
excepting chromite, which seemed to have a con- 
stant conductivity; that the conductivities of 
carborundum (87 per cent. of SiC, 12 of SiO,) and 
of graphite bricks (48 per cent. of C, 30 of SiO,) 
was four or six times greater than that of fire- 
bricks. Experimenting on similar lines, Dougill, 
Hodsman and Cobb* had observed that the conduc- 
tivity of magnesia decreased at higher temperatures, 
contrary to other observations. Boyd Dudley 
(American Electrochemical Society, volume xxvii, 
1915) had built up a wall of bricks, 9 in. by 44 in., 
heated it on one side, and drilled holes into the 
bricks, to insert thermo-couples, at right angles to the 
hot surface. This was a mistake; for Nusseltt had 
shown that when the wires were parallel or perpen- 
dicular to the isothermal planes, the temperatures 
might differ owing to conduction, by 40 deg. C. 
with a brick at 100 deg. C. Clement and Egy 
(University of Illinois, 1909) had applied the 
specimens in the form of hollow cylinders with 
longitudinal holes for the thermo-couples; that 
method was sound, but the specimens had to have 
the special form (cylindrical), and the radial distances 
were uncertain. 

In his own experiments Mr. Griffiths placed the 
specimen of manufactured size in a tray filled with 
molten tin or pressed it, for working at tempera- 
tures above 450 deg. C., against a hot plate of iron. 
The wires of the thermo-couples were each sheathed 
with silica, and the whole couple again sheathed in 
with a silica tube of 5 mm. diameter ; such a couple 
could be bent at right angles with the wires in situ, 
the bending being convenient when moving the 
couple in an arc over the slab. The flow calori- 
meter was provided with a guard ring, and this ring 
was separated from the calorimeter by a gap of 
1 mm., stopped with plates of mica set edgeways ; 
such a gap would, Mr. Griffiths thought, have made 
the Dougill apparatus more perfect. To obtain 
concordant results the experiments with thick 
samples of low thermal conductivity should be 
continued for days. The first experiments were 
made with diatomaceous bricks, diatoms being the 
silica shields or skeletons, probably of plant organ- 
isms, produced by the chlorophyll reacting with 
soluble inorganic salts. The heat-insulating property 
was largely due, apparently, to the minute air cells 
enclosed by the silica walls. The earth in question 
contained 92 per cent. SiO,, besides oxides of iron, 
aluminium, calcium and of the alkali metals. The 
powdered material { \was mixed with a little clay, 
moulded, and fired at 900 deg. C.; the resulting 
porous bricks had a density of 0.64; the bricks had 
fair dihenmenind strength, but were friable and 


. See Puctmeumee. vol. c. page 120, as to method 
and results and also other researches. 
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939 deg. C. Still higher values were obtained with | 
other specimens; when the material was deliber- 
ately ground, so as to destroy the structure, how- 


of silicia sand. 


calcium silicate (silica 43, lime 48 per cent.) of density | 
0.24. Made up into compact mats with galvanised 
wire meshing over each face (interconnected by wires 
passing through the mat), the mat proved an excel- 
lent insulator, which should not be heated for long 
periods above 750 deg., however; the conductivity 
ranged from about 0.0002 to 0.000342 for mean 
temperatures (means between hot and cold face) 
of from 194 to 476 deg. C. As with the diatoms, the 
curve conductivity/temperature was practically a 
straight line. The white magnesia (the third 
material so far tested), as used for steam-pipe 
covering, was a basic carbonate prepared with 
about 15 per cent. of asbestos fibre as binding 
material; it had a low conductivity of 0.00015 at 
temperatures up to 350 deg. C., but underwent 
decomposition (liberating CO,) at higher tempera- 
ture and fell to a powder ; in this state its thermal 
conductivity was by 100 per cent. higher. Worked 
into a pulp with water this white magnesia could 
readily be applied to irregular surfaces. 

Professor W. G. Fearnsides, of Sheffield, speaking 
on “The Application of Petrographic Methods to 
the Study of Refractory Materials,” gave scientific 
men and manufacturers a homely lecture and 
admonished them to pay more attention to the 
experienced foreman. Though there was a woeful 
lack of scientific data-to help manufacturers begin- 
ning or starting on a new line, the foremen brick- 
makers and furnacemen who handled the materials, 
raw and manufactured, could impart a great deal 
of information, which needed to be collected and 
correlated. The scientific men should go through the 
works of manufacturers and users of the materials, 
listen to what experienced men said, spontaneously 
or under cross-examination, and translate that 
information into the international language of time 
and inversion-temperature, grain size and chemical 
composition which were the currency of the superior 
people who thought they knew. Makers and users 
should also work together as to the behaviour of the 
products under unusual stress, &c., with a scientific 
man to hold the balance. In its best development 
the art of making refractory materials was in 
advance of science, but the practice of the art by 
unskilled makers left much to be desired. Professor 
Fearnsides then passed to his own petrographic 
investigations, in which he had followed Sorby’s 
method of studying the physical constitution of rocks 
and metals by rubbing down preparations to a 
condition of fair transparency, which meant to 
slices of a thickness of the order of 0.001 in. To 
study the relation of “plums to porridge” in a 
brick and the character of the binder involved 
greater difficulties in the technique than the pre- 
paration of rock slides or of polished surfaces of 
metals. In bricks of basic materials (magnesia, 
bauxite, zirconia, chromite), however, which were 
characterised by a high refractive index, enough was 
known to foretell approximately how the bricks 
would behave in the furnace. With new-made 
silica bricks, and especially with firebricks, the deter- 
mination of composition and of the intrinsic struc- 
ture was far less easy, because with slices of normal 
thinness the new-formed minerals were such tiny 
crystals that they interfered with one another and 
appeared as a felted mass. Yet the characteristic 
inversions of quartz to tridymite and cristobalite 
in silica bricks were comparatively easy to observe, 
and one could thus judge of the heat treatment a 
brick had received. [Quartz, tridymite and cristo- 
balite are modifications or polymers of SiO,, differ- 
ing in crystal form, density, optical properties and 
in stability at different temperatures, and quartz 


specimens were micro-preparations cut from the 





satisfactory from the point of view of demonstration | 


The thermal antes jyemersey were dismantled ; 
tivity was found to vary between 0.000310 and | and study of the more successful of those highly- 
0.000461 c.g.s. units (gram-calories per second per | metamorphised products might suggest to scientific 
cubic centimetre per deg. C.) between 105 and 502 | workers a probable direction for the manufacturers” 


n “Refractory Materials” by the Faraday Society | deg- C., the maximum hot-face temperature being further advance. 


the peers selection 





Dr. A. B. Searle, of Sheffield, said that he had for 
years relied more on physical and microscopical 


| methods than on chemical analysis of materials for 











ever, the insulating power was no greater than that | firebrick manufacture, for reasons which he had 


Slag wool, the second material | fully explained in his book on “ Refractory Materials, 
tested, was prepared by blowing steam through | their Manufacture and Use.” 


molten blast-furnace slag; it was essentially a | announced for publication three months ago, but 


This book had been 


had to be reset owing to a fire at the printer's. 
The petrological method described by Professor 
Fearnsides was by no means so new as might be 
supposed, though little had been published in this 
country; he had found it in extensive use in 
Germany in 1900, and had himself employed it 
since, especially the method of Wernicke, 1899, of 
ascertaining whether a silica rock would make good 
bricks ; he examined the rock microscopically before 
and after treatment with stains. Co-ordination of 
research required some medium of communication 
accessible to all concerned ; there was a trade paper 
which devoted special attention to the scientific 
and technological side of refractory materials, and 
if scientists would pay more regard to trade journals, 
much of the present overlapping and repetition of 
work would be avoided. Much of the apparent 
indifference among the manufacturers of refractories 
was due to two causes: Most of the firms were 
small and had not sufficient capital for research ; 
and some of the more progressive firms had been 
unfortunate in the research work done for them by 
inexperienced students fresh from college. These 
considerations had induced him to start in practice 
as scientific adviser in 1901, and his clients felt 
fully justified in combining to maintain a central 
testing station and technological bureau dealing 
solely with clays, sands and their products, The 
method so successfully used in the development 
of the German refractory industries was to retain 
the ablest investigator by one firm or group of 
firms, so as to investigate all the problems arising, 
and not to be content with research carried out in 
State-aided colleges by men whose chief occupation 
should be educational. That method was free from 
the uncertainties of grants from the State, and the 
whole of the money was spent on the special problems 
for the benefit of those most entitled to it, while 
the universities were free to concentrate on questions 
of academic interest, for which they were expressly 
fitted. The analogous problems had been satisfac- 
torily solved in the Portland cement industry by 
similar combinations of manufacturers, with com- 
plete success so far as they had gone; the Brown- 
Firth laboratory was another example taken from the 
steel industry. We cannot help remarking that Dr. 
Searle appears to advocate a peculiar co-ordination 
of pure and applied science, though we can feel with 
him to a certain extent; one might ask how his 
fossilised universities would train the scientific 
aclviser. 

Contenting himself, owing to the lateness of the 
hour, with a few remarks on “ The Classification of 
Refractory Materials and Notes on Methods and 
Points for Investigation,” Mr. E. P. Page, of 
Sheffield, said that this branch of science was still 
in its infancy, except as to materials like graphite 
and bauxite, and not ripe for classification. The 
customary distinction of acid, basic and neutral 
materials was arbitrary. The essential property 
was stability at all temperatures and conditions. 
Referring to different clays, substantially of the same 
percentage composition, Mr. Page showed that 
these materials might be as different as chalk and 
cheese and be classified in diverse ways. 

Mr. Cosmo Johns, M.I.Mech.E., F.G.S., of Sheffield, 
contributed a paper on “ Silica as a Refractory 
Material,” dealing in particular with the application 
of this material for acid and basic open-hearth 
processes. The silica was used, Mr. Johns stated, 
as sand to form and to repair the hearths of acid 
furnaces, and as silica brick also in the basic process. 
Silica bricks had been made for more than a century, 
and the art was still in advance of the science. 


has been called a geological thermometer.] More Among recent researches a paper by Fenner on the 


“ Stability Relations of Silica Minerals’ deserved 
attention, as it explained some of the anomalies 


bricks from the linings of large furnaces when those ' noticed by Day and Shepherd (American Journa 





490 





ENGINEERING. 





[Nov. 17, 1916. 








of Science). ~ Fenner noticed that the melting of | missible range of impurity could be only tentatively 


cristobalite (about 1,625 deg. C.) really meant de- 
orientation of crystalline structure, and it was 
fortunate that silica had a melting-range, instead 
of a melting-point. The temperature of the walls 
of an open-hearth furnace was very difficult to 
determine ; with an optical pyrometer Mr. Johns 
had found 1,650 + 50 deg.,; while the flame tempera- 
ture was about 1,800 deg., the flame appearing 
bright on the background of the walls. The bricks 
carried the greatest load; but there was a greater 
margin of safety than might be thought, as only the 
face was exposed to this temperature. Examina- 
tion of fractured surfaces of bricks which had done 
long service in furnaces showed the portion next 
to the interior of the furnace to be much darker and 
denser than the other parts; that “seasoned ” 
portion was more refractory and stood temperature 
changes better than the original brick, and con- 
tained up to 15 per cent. by weight of magnetic 
iron oxide (the most stable oxide) ; this oxide was 
not in combination or in solid solution, as it could 
be picked out by the magnet. That so much iron 
oxide should improve the brick was noteworthy : 
the fact might merely indicate long “ annealing,” but 
the magnetite might not be a passive constituent. 

Ferruginous quartzes were not sought for as raw 
material for bricks; yet a Japanese quartzite with 
4.5 per cent. of iron oxide* had unexpectedly given a 
highly refractory brick, in spite of its dark colour, 
and it would be interesting to try the addition of 
magnetic iron oxide to bricks; in the mixture 
the oxide would not be disseminated through the 
material as in the quartz, but it would approximate 
to the seasoned bricks. Bricks containing iron 
oxide should be burnt in an oxidising atmosphere, to 
avoid the formation of possible ferrous silicates. 
This formation took place in the uptakes from the 
furnaces, and the bricks were corroded there by the 
reversals of the atmosphere. 

Silica bricks were made by mixing crushed 
quartzite with a little lime and moulding and burning 
the mixture. The resulting complex mineral should 
stand temperature changes without cracking, be 
refractory at the highest furnace temperatures, 
resist reactions, and have a regular and small ex- 
pansion coefficient. Differences in the size of the 
quartz fragments and in the nature of the heat 
treatment were perhaps more important than 
variations in the composition. The lime silicate, 
less refractory than cristobalite, was a necessary 
evil; the lime was required to bind the quartzite 
fragments, and the problem was one of grain size 
and packing. As the surface variéd inversely with 
the size, large grains were desirable ; but grains of 
uniform size gave a maximum of void spaces, hence 
there should be more than one size of grain. A 
continental firm made a very good brick from two 
sizes (7 and 3 mm.), with the fine material resulting 
from the crushing as third size ; other makers used 
similar sizes, but there were departures from this 
practice calling for experimental research. Fenner’s 
inversion temperatures: A quartz —> B, 575 deg. ; 
B quartz -> tridymite, 870 deg.; tridymite —> 
cristobalite, 1,470 deg. C., concerned fine mater al, 
and a flux had sometimes to be used ; but the rela- 
tions were by no means simple, and unstable phases 
appeared in certain melts. The raw materials of 
refractories were not pure, and purity was hardly 
desirable. The occurrence of definite phases could 
not be predicted therefore, and the petrological 
examination of the cold brick (after burning or use) 
could not throw much light on the constitution. 
Quenching fragments from furnace temperatures 
might yield information. After determining the 
correct texture, time-temperature curves could be 
correlated to the behaviour in service conditions, 
and the effects of reducing and oxidising atmo- 
spheres, the permissible range of temperature, 
and the use of catalysts and of various bonds 
might be investigated. As regards sands, Mr. 
Johns remarked that sand was used as received, 
except for drying. The grain should not be too 
small; the sand should be refractory, in a sense, 
yet it should frit when thrown into the hot furnace, 
without becoming viscous. Extreme purity of sand 
was no advantage when used in itself; the per- 


* According to @ communication to Mr. Johns, by 
Captain Noda, Japa nese Navy. 


suggested: Al,O; up to 2 per cent. or more; 
Fe,O, up to 5; CaO or MgO, 0°5; Na,O or K,O, 
0.15 per cent., provided only one of these con- 
stituents were present. But sands of lower standards 
might possibly be used, and were used. 

Several representatives of the Geological Survey 
of Great Britain and of the Imperial Institute 
presented communications on the sources of re- 
fractory materials in this country; the exhibits, 
both from the Geological Museum in Jermyn-street 
and the Imperial Institute, were examined with great 
interest. Mr. J. Allen Howe first made a statement 
on “ The Recent Work of the Geological Survey on 
Refractory Materials.” When the war broke out, 
he said, merchants, manufacturers and the Govern- 
ment had inquired about the mineral resources, 
and with the aid of what was left of his staff, the 
director of the survey, Dr. A. Strahan, had already 
produced five special reports on the mineral re- 
sources of Great Britain; a sixth, on refractory 
materials, was to follow. A good deal of informa- 
tion on the latter subject was scattered through 
memoirs; the museum also possessed the only 
long series of clay test pieces ever made in this 
country, by the late George Maw ; that collection had 
often proved of value to engineers, and if only 
some organisation of manufacturers and trained 
experimentalists had followed up Maw’s work, 
there would have been no need of a meeting like 
this to-day. In order to collect samples and 
information as to locality, geology and extent of 
deposits, the country had been blocked out into 
field areas, field staff units had been at work since 
last summer, and much material had already come 
in. Mines and quarries were visited and the 
producers of the raw stuff and materials were 
consulted.. The principal users were likewise 
approached, and the first conference of this kind, 
arranged by Sir R. Hadfield, had been followed by 
a large number of conferences at other steel, iron, 
copper and smelting works. 

They had not paid special attention to coke 
ovens, as the Refractory Committee of the Gas 
Engineers were looking after them [compare Dr. 
Colman’s paper mentioned above] but they were 
in consultation with that committee. Some 1,500 
samples, exclusive of typical bricks, had been 
received so far; though several isolated areas were 
still to be dealt with, the first stage of their tusk, 
the collection of raw materials and information, was 
nearly completed. The second stage, the chemical, 
petrological and textural examination, would take 
time, but they hoped soon to bring out a first 
portion, dealing with ganisters and silica rocks, a 
second portion on fireclays, and soon. Information 
as to refractoriness and other properties and tests 
was also to be incorporated in the report, though 
the methods adopted in preparing blending and 
firing could not be included. There would be, for 
the first time in this country, however, a publication 


records were to be continued. 

Dr. Aubrey Strahan, F.R.S., director of the 
Geological Survey, was able to add some very 
encouraging remarks. The resources of Great 
Britain in materials, so far largely imported, were 
practically inexhaustible. Great Britain probably 
contained a wider and more varied assemblage of 
minerals than any other area of equal size in the 
world. Mr. Howe had pointed out that the Geo- 
logical Survey was the only permanent organised 
staff of the country for the investigation of rocks 
and minerals in the field. The basis of the survey 
work was the construction of a primary 6-in. 
geological map of the whole country. The surveyors 
also noted down strata and outcrops which appeared 
of no value at the time ; but the outcrops of certain 
sandstone beds in the coal measures and millstone 
grit of Yorkshire and South Wales, in which the 
well-known silica rock occurred, marked on old 
maps, had now proved of great service in this 
special task. The geologist had mainly to deter- 
mine the reserves and characters of the raw materials. 
The manufacturer would be informed of the localities 
and properties of the rocks, specimens of the rocks 
themselves would be added to the collections of the 
Museum in Jermyn Street, where further informa- 
tion could be obtained. There had been a keen 





demand for the early volumes of their special 





reports, and the members of their staff had every- 
where met with so cordial a reception that the 
report should be useful to the development of the 
industry. 

Mr. T. Crook, of the Imperial Institute, referred to 
the work of this Institute, which, he said, had for 
many years been engaged in investigating the mineral 
resources of the Empire by means of mineral surveys 
and of laboratory research. The Empire was in quite 
a strong position as to refractory materials. Ceylon 
was a valuable source of graphite of exceptional 
quality, both in texture (flaky and fibrous) and 
composition ; Canada also had considerable re- 
serves ; the flaky variety was found abundantly in 
a disseminated condition among the old rocks of 
East Africa and Nyassaland; a lower grade of 
amorphous graphite occurred in Natal. Chromite, 
chiefly valued as chromium ore, came from Rhodesia 
and from Beluchistan and Mysore, also from 
Quebec and Newfoundland. Bauxite was supplied 
by Antrim; the large reserves of Jubbulpore and 
Balaghat, in the Central Provinces of India, had 
hardly been attacked ; very interesting also were 
the bauxite deposits of British Guiana, from 
Christiansburg and other places on the Demerara 
River, where a bauxite of 66 per cent. of alumina 
could be mined ; these deposits had attracted North 
American capitalists. Magnesite was well repre- 
sented in the Empire’s mineral resources; India 
had for several years mined considerable amounts 
in the chalk hill deposits of the Salem district 
(Southern India), and deposits were now worked in 
Travancore ; there were also important deposits 
at Malelane (Transvaal), at Heathcote (Victoria, 
Australia), and in various parts of Canada, notably 
in Quebec and British Columbia; at Atlin (B.C.) 
large stores of hydromagnesite were found which 
contained 20 per cent. of water, but little lime and 
other impurities, and which well repaid calcination. 
Tale and pyrophyllite, likewise of some importance 
as refractories, occurred in the Transvaal, New- 
foundland and Vancouver Island; the quartzose 
pyrophyllite of the latter island had for some years 
been quarried and utilised, mixed with clay and 
shells, as raw material for fireclays. Zirconia, now 
so much in request, was obtained in the form of 
impure baddeleyite in Minas Geraes (Brazil), and 
also in Ceylon, though so far only in small quantities. 
The chief zirconia material had up to the present 
been the mineral zircon (67 per cent. of ZrO,), of 
which large amounts existed in the pegmatite and 
gem gravels of Ceylon; Zululand, the Federated 
Malay States and New South Wales also supplied 
zircon. The monazite sands* were another possible 
cheap source of zircon; the non-magnetic residue 
of the monazite concentrates from the Travancore 
coast consisted largely of fine-grained zircon. Mr. 
Crook exhibited an excellent collection of these 
minerals from the Imperial Institute, the director of 
which, he mentioned in concluding, would be glad 
to give further information. 





dealing with all its refractory materials, and the | 


Dealing with “ Refractory Sands,” Dr. P. G. H. 
| Boswell, of the Imperial College of Science, said 
that most of the refractory sands were not true 
|sands in the geological sense, as they frequently 
leontained clay. To a large extent the home 
resources could no doubt supply refractory sands ; 
but certain desirable properties of those sands 
were not fully understood yet; geologists did not 
know what exactly to look for, and much systematic 
academical research by petrographic and other 
methods and works investigation were required 
to find the British analogue to certain foreign 
materials. Industrial refractory sands might be 
divided into three classes: (a) High silica sands 
(above 98 per cent. of SiO,); (6) high silica and 
alumina sands (up to 20 per cent of Al,O,, silica 
and little else); (c) green sands, for moulding. 
There was abundance of (a), and there were also 
valuable deposits of (b) in this country; but the 
margins of profit were small, and freight and trans- 
port were very important factors. As regards (¢), 
the best foreign materials had not been, equalled 
yet; it was not fully known what constituted the 
superiority of the Belgian red and yellow sands, 
and the Pliocene and Lower Cretaceous should 
be thoroughly searched in this connection; the 





* Monazites are phosphates of the rare earths, the raw 
material for incandescent mantles. 
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Tertiary and Cretaceous deposits of south - west 
England particularly seemed to deserve attention. 
Researches were especially desirable as to: mecha- 
nical analysis and grading; chemical analysis of 
each grade ; mineral analysis of materials liable to 
decomposition, in order to decide what constituent 
formed the bonds; water-holding capacity, for 
intervals of 10 deg. C. up to 110deg., and for greater 
intervals afterwards ; conductivity ; refractoriness ; 
pore space and permeability. A report on British 
resources of glass-making sands (by Dr. Boswell) 
was just being published by the Ministry of Muni- 
tions; these sands fell under classes (a) and (6); 
but the report also referred to refractory sands, the 
home resources for which were much larger. Ad- 
mirable work had been done by the Geological 
Survey, and the number of people working on 
refractories in this country was astonishing; but 
there was much wasted haphazard effort and too 
little co-ordination. 

Dr. W. Rosenhain, F.R.S., remarked that 
Germany, and especially America, had been success- 
ful in electric-furnace experiments on refracto 
materials, and the latter country had brought out 
carborundum, siloxicon, alundum and other pro- 
ducts, with which England could hardly compete. 
As regards zirconia, the future seemed to lie in 
purified, not in crude zirconia. There were ores 
with 90 per cent. of zirconia. But baddeleyite 
(density about 4) occurring in Ceylon and Brazil, 
was much more abundant, and though it contained 
only about 75 per cent. of ZrO,, 13 of SiO,, 1 of 
TiO,, 3.5 of Fe,O,, 2.2 of CaO, 1.6 MgO and 1.1 
ALO,, it appeared up to 1,650 deg. C. to be as 
refractory as pure zirconia, so far as his laboratory 
tests went. The difficulty was that zirconia was 
apt to form carbide, and that the product had to be 
baked at the highest temperatures, because it was 
a very bad conductor of heat and went on shrinking 
fora longtime. The iron could partly be extracted 
from the brown mineral, which then turned white 
with the aid of sulphuric acid; he had used the 
purified mineral in his optical glass researches. As 
regards the liability to crack, that always depended 
upon two sets of properties: (1) The temperature 
gradient set up, a question of conductivity, specific 
heat and density of the material; (2) coefficient of 
expansion, elasticity modulus and tensile strength. 
A given rise of temperature per millimetre depth 
would give rise to a certain expansion, and if this 
expansion were resisted by the non-expansion of the 
adjacent layers, a tensile stress was set up in the 
latter equal to the tensile stress that would be 
required to produce the same expansion by elastic 
deformation ; when this stress was greater than the 
tensile strength of the material, a crack would 
result. This view was based upon work done on 
glass, described in Hovestadt’s book. The tensile 
strength of non-metallic bodies (glass, fireclay, &c.) 
was always very low, however, though their com- 
pression strength was considerable. A body which 
would not crack with sudden temperature changes 
should have high specific heat and density, high 
tensile strength and elastic modulus, but low thermal 
conductivity and expansion coefficient. 

Professor T. Turner, of the University of Birming- 
ham, remarked that they had hoped to have a 
refractory department, as at Sheffield. Porosity was 
very important, and might be measured by drawing 
air through the material. He had also experi- 
mented on volume changes in coke ovens. Dr. 
Mellor’s remark that round grains did not give the 
closest packing was only correct for spheres all of 
one size ; with small and larger grains alternating 
a very close packing could be secured. Dr. R. 8. 
Hutton, of Sheffield, reminded the meeting that the 
Faraday Society had discussed these problems in its 
early years when he had read a paper on the con- 
ductivity of furnace materials; he had continued 
those experiments in the electro-metallurgical 
laboratory of Manchester, studying also the shrink- 
ing of magnesia and silica; but more general 
researches were required. 

Mr. W. J. Jones and Mr. A. Duckham, of the 
Ministry of Munitions, Professor Donnan, Mr. W. C. 
Hancok, Dr, J. A. Harker, Mr. Kilburn Scott and 
others also spoke. We have not noticed the com- 
munications in the order they were made, grouping 
them to a certain extent, and have had to condense 
our remarks, A striking feature was perhaps that 


so little reference was made to the porosity of the 
materials, which is undoubtedly one of the most 
important features; but this property is difficult 
to test for—quite apart from the difficulty of 
combining porosity and strength—and little re- 
search work has been done in this particular field. 
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Aeronautical Engines. A Critical Survey of Current 
Practice with Special Reference to the Balancing of 
Inertia Forces, By Francis Jonn Kean, B.Sc. 
(Engineering). London; E. and F, N, Spon, Limited. 
[Price 6s. net.] 


A.rHouau Mr. Kean describes his book as a critical 
survey of current practice it is not an exhaustive 
treatise on the subject, and, indeed, for anyone who 
has followed closely the development of the aero- 
nautical engine, this book contains little that is new. 
For some time past a scheme for training men of the 
Royal Flying Corps has been in operation at the 
Polytechnic, Regent-street. This book has been 
written from notes compiled for a course of lectures 
given as part of that training. It is an introductory 
study suitable for those who have some general 
engineering knowledge and who wish to become 
acquainted with the characteristics of the petrol 
engine for aeroplane work. 

Weight per horse-power, fuel and oil economy, 
balancing, number of cylinders and firing order, the 
carburettor and the magneto are discussed in the 
first seven chapters. The treatment is non- 
mathematical and the style is simple and clear. 
The eighth chapter is devoted to descriptions of 
typical engines and is well illustrated by photo- 
graphs. 

The incorporation of sheets of rather complicated 
diagrams of inertia forces for Vee and radial engines, 
without adequate description, in a book of this 
character is surprising. The chapter on balancing 
| would have been much improved by the inclusion 
| of such a description and by some mention of balance 
of rotating parts. As the allowable variation in 
weight of the exhaust valve in the rotating cylinder 
“Gnome” engine is the same (about 0.5 to 1 


gramme) as that for the piston and connecting rod 


of the radial-cylindered ‘‘Salmson” engine, the 
difference in the balancing qualities of the two types 
is not so great as would appear from Mr. Kean’s 
treatment. 

Other points which might have been described 
more fully with advantage are—the planet gearing 
of the Salmson engine and the auxiliary hand- 
operated starting magneto of the Beardmore engine. 
The casual mention of the latter device, following 
as it does almost immediately upon a discussion of 
two-point ignition, is unfortunate and confusing. 

These few defects, taken in conjunction with 
several obvious slips of the pen, leave an impression 
that the book has been written somewhat hurriedly, 
and that upon revision it is capable of great improve- 
ment with slight alteration. 
| In its present form the book should prove of 
| considerable value to the class of readers for whom 
| it appears to have been intended. The bold type 
, employed makes the book comfortable and attractive 
| to read. 
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COLONIAL AND FOREIGN ENGINEERING 
PROJECTS 


We give below a few data on several Colonial and 
foreign. engineering projects, taken from the Board of 
T Journal. urther information on these projects 
can be obtained from the Commercial In a 
Branch, Board of Trade, 73, Basinghall-street, E.C, 


New Zealand.—H.M, Trade Commissioner in New 
Zealand writes calling attention to a notice which 
appeared in the official New Zealand Gazette to the effect 
that, as a result of a poll of the ratepayers of the Borough 
of Pukekohe (North Island), it oo been decided to 
borrow the sum of 12,0001. for the purposes of road and 
street improvements, improvements and additions to the 
waterworks, and the installation of electric lighting in the 
borough. 


Republic of Colombia.—-The Diario Oficial, Bogota, 

ublishes a Presidential resolution authorising the 

unicipal Council of Bogotd& to raise a loan of up to 
5,000,000 pesos gold (1,000,0001.) to be devoted, inter 
alia, to the extension and improvement of the municipal 
tramway and aqueduct, the construction of a slaughter- 
house, market buildings, public schools, and cheap 
houses for workmen, The Diario also publishes the text 
of a contract entered into between the Colombian 
Government and Sejior Carlos Palacio, for the production 
of sea salt on the Pacific Coast of the Republic. The 
concessionaire is to establish a factory for the production 
of sea salt (either in crystals or in compressed form) on 
one of the islands or on the coast of the bay of Tumaco, 
within 15 months from the date of the approval of the 
contract, The term of the concession is 10 years. 


French West Africa.—According to the Depéché 
Coloniale, Paris, a decree, dated October 11, authorises 
the execution of preliminary construction work on the 
section of the Thiés-Kayes Railway between kilometres 
445 and 510 at an estimated cost of 1,575,000 francs, and 
the construction of the abutments of the Falémé bridge 
at a cost of 270,000 francs. A total sum of 1,180,000 
francs is authorised to be expended on the purchase of 
material for these works. [In reference to the foregoin, 
it should be borne in mind that the exportation to French 
West Africa of certain kinds of. railway material and 
bridge work is prohibited.} (25 francs = U., par rate.) 








GRAPHITE IN THE UntTEeD States rn 1915.—The pro- 
duction of natural graphite in the United States in fous 
represented 19 per cent. of the imported graphite, 
according to the contribution by Edson 8. Bastin to the 
“ Mineral Resources of the United States,” The production 
of the years 1913, 1914, 1915 were 4,775, 4,336, 4,718 
short tons, valued at 295,756, 324,118 and 429,631 dols. 
The imports exceeded in value (2,241,163 dols.), but not 
in quantity (23,075 tons), those of any previous year. 
Most of this graphite probably came from Ceylon, and 
the imports credited to France were probably due to 
Madagascar. The figures given do not comprise manu- 
factured graphite. The Acheson Graphite Company 
erected new Gredag ( and graphite for lubrication) 
works in 1915, and had altogether 40 furnaces going, 
reckoning also the works on the Canadian side of Niagare 
Falls; the bulk production was estimated at 2,642 
short tons (value 99,633 dols.), but that figure concerns 
only ordinary, not the special manufactured graphites. 
The demand for graphite electrodes rose very much ; 
electric steel furnaces alone are sup to have in- 
creased by 78 per cent. during 1915. The graphite 
electrodes made at Niagara Falls range from /, in. up to 
12 in. in diameter and up to 77 in, in length. 





SENSITIVENESS TO DETONATION OF TRINITROTOLUENE. 
—The high prices of mercury, wanted for the fulminate 
detonators of high explosives, have called forth a search 
for substitutes for the mercury fulminate. This ful- 
minate is commonly mixed with potassium chlorate or 
with lead azide (PbNg), and trinitrotoluene (popularly 
known as TNT) and trinitromethylnitramine or tetra- 
nitromethylanilin (known as tetryl) can themselves to a 
certain extent be utilised as detonators, Pa on 
recent investigations of this problem have been published, 
chiefly in German periodicals. On behalf of the Bureau 
of Mines the question has been taken up by Messrs. 
G. B. Taylor and W. C. Cope (Technica a 145). 
They test in particular the suggestion of M, Giua 
(Gazzetta Chimica, July, 1915) that TNT could be made 
more powerful and also more sensitive by being mixed 
with tetryl. They fuse these two bodies hay bane in 
various proportions, fill a copper shell, 5 mm. in diameter, 
with 0.4 gramme of the mixture, place the primer (ful- 
minate with 10 per cent. of potassium chlorate) on the 
top, force a perforated reinforcing cap (thin copper, 
9 mm. long) into the shell by a pressure of 206 ke per 
sq. cm. for a minute, crimp the fuse into the shell and 
apply the sand test of C. G. Storm and Cope (Technical 
Paper 125). In this test the shell is buried in 100 

mmes of sand contained in a steel cylinder (bored 
lock of steel), and after firing they screen the sand (which 
had previously been screened) to find out how much 
will pass through a 30-mesh screen. A series of experi- 
ments are made to ascertain the minimum weight of 
fulminate that will effect complete detonation of the 
high explosives. When a small crushi effect was 
anv some unexploded TNT or tetryl was always 
found. It resulted that about 0.32 gramme of fulminate 
and chlorate are wanted ae Ry explode 0.4 gramme of 
the high explosives, and that TNT is not only less 
sensitive than tetryl, but also much more liable to 
become insensitive by the presence of moisture. The 
pure TNT failed to detonate when it had taken up 
0.003 gramme of moisture, simply by being stored over 
water. Furtner experiments are to follow. 





ic. 


23 IN. BY 28 IN. CAST-STEEL LOCOMOTIVE 
CYLINDERS. 


We illustrate on the present page a locomotive 
cylinder steel casting manufactured by the American 
Steel Foundries, Chicago, for the American Locomotive 
Company, to be on engines of the Birmingham 
and Southern Railway. The casting is known as a 
23-in. by 28-in. cylinder. Its principal dimensions are 
the following :— 


In. 
Cylinder bore... oes oes 23 
Length of cylinder, face to face 39 
Outside diameter of flange 30 
Steam chest bore ae pee 134 
Length of steam chest, face to face 42 
Steam admission pipe ... ‘ 6} 
Steam admission pipe flange 134 
Length of saddle flange 42 
Radius of saddle flange 38 
Height of joint flange 47 
Length of joint flange ... 42 
Length of saddle body ... ese ove 31 
Horizontal distance of centre line of 
cylinder to centre line of steam chest 7 
Vertical distance of centre line of 
cylinder to centre line of steam chest 24 
Total height over flanges of cylinder 
and steam chest - 48} 


The single casting weighs 7,310 lb. The locomotives 
on which these cast steel cylinders are used are of the 
consolidation type, having a total length of 39 ft. 
over all, a total wheel-base of 23 ft. 8 in., and a driving 
wheel-base of 15 ft. There are 8 driving wheels, having 
a diameter of 53 in. at the tread. 

Such castings are very difficult to make, owing to 
the large amount of core work required. 





THE GRINDING AND POLISHING OF 
OPTICAL SURFACES. 

A NUMEROUSLY attended meeting of the Optical 
Society was held at Burlington House, London, on 
Thursday, November 9, the President, Mr. F. J. Cheshire, 
in the chair, when a paper, illustrated by lantern slides, 
was read on “ The Grinding and Polishing of Optical 
Surfaces ”’ by Mr. James W. French, B.Sc. (member), 
of Glasgow. 

The author in the course of his paper pointed out that 
the polished surface of metals consists of a layer which 
covers over small scratches and pits in the underlying 
material. When the surface layer is removed by etching, 
the scratches and pits are exposed. When the polished 
surface of glass is etched, numerous fine scratches re- 
ent and it has been wrongly assumed that glass 
behaves likes metals. 

For purposes of description, the original material is 
referred to as Alpha glass and the modified material 
constituting the surface layer as Beta glass. Clean 
scratches comparable with those on metal cannot be 
formed on the Alpha glass. The material splinters in 
the characteristic eotiahoidal fashion. Perfectly clean 
scratches can be formed in the Beta layer; they can be 
filled in by further polishing, and it is these scratches 
that reappear after etching. The cohesion of the 
silicates constituting the surface layer is too small to 
oye of the bridging over of pits, such as minute air 
ells, that are just exposed, and no evidence of any 
inclusion of foreign matter in the Beta layer scratches 
has been obtained. 

An optical glass surface is produced as follows :— 
The action of the pitch polisher loosens or liquefies, 
as it were, the pe se layer of molecules, which re- 
arrange themselves uniformly under surface tension. 
The polishing medium subdivides, breaks up, and 
removes the surface layer, thus exposing the underlying 
material. This process then repeats itself and a perfect 
surface is obtained only by the removal of material 
beyond the bottom of the hollows produced in the glass 
during the earlier abrasion process. The importance of 
avoiding the production of a? hollows during the 
smoothing operation is emphasised. 

A soft cloth polisher, unlike a hard Lene polisher, 
sinks into the hollows of the glass and produces an 
irregular polished surface. The rate of removal of 
material is slower with cloth, and for high quality optical 
surfaces cloth polishers should not be used at any stage. 
Surface-layer material, as removed by rouge, has been 
collected. It consists largely of granules corresponding 
closely in appearance and size with the granules of 
rouge employed. 

e thickness of the surface layer was measured as 
follows :—A piece of polished crown glass was heated 
until the surface layer cracke:| just as glaze cracks on 
porcelain. From a transverse section, which was cut 
and polished, it was seen that the cracks were of uniform 
depth and by measurement of a number of specimens 
the depth of the layer was found to be about 1/200 mm., 
that is, about eight wave lengths. 








Our Rarts Aproap.—Our exports of rails in October 
this year amounted to 6,929 tons, as compared with 
13,640 tons in October, 1915, and 37,005 tons in October, 
1914. In the 10 months ended October 31 this year 
the aggregate shipments amounted to 43,387 tons, as 
compared with 219,592 tons and 402,944 tons respec- 
tively. Our rail exports to the Argentine Republic 
have practically ceased, having amounted to only 69 tons 
in the first 10 months of this year, while in the first 
10 months of 1914 they attained a total of 26,404 tons. 
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STEEL LOCOMOTIVE 


CONSTRUCTED BY THE 


Prices oF STEEL AND OTHER Metats.—There has just 
been issued from the Ministry of Munitions of War, 
Whitehall-place, 8.W., comprehensive tables showing the 


bridge and tank plates ; (6) thin plates ; (c) 8. M. boiler 
plates for the home trade ; (d) steel sectional material ; 
(e) small steel angles, tees and flats; (f) steel rounds, 
squares and hexagons; (g) small steel rounds, squares 
and hexagons; and (h) joists. These, if reproduced 
here, would occupy too much space, but all who are 
interested in the subject can, by communicating with 


returns. A similar list of authorised extras chargeable 
on bar iron has also been made, and it is notified that 


to which the regulations of the Defence of the Realm 
Act apply, namely :—Steel hexagons, steel rounds and 
squares (tested), steel scrap of the following classes where 
sold without guaranteed analysis: heavy steel melting 
scrap and steel turnings and borings. 


ENGINEERING WoRK IN MEsSoPOTAMIA.—The despatch 
from Sir Perey Lake, K.C.B., issued this week, indicates 
that a considerable amount of engineering work is in 
progress in Mesopotamia, although necessarily few details 
are given. Two new railways are under construction, 
water communications are being dredged and generally 
improved, and at Basrah extensive engineering works 
have been made, and wharves have been built at which 
ocean-going steamers will be able to unload. General 
Lake specially mentions the able assistance given by 
Mr. W. Grant, Admiralty overseer at Abadan, in pre- 
paring river craft for service. The work of the Indian 
Marine comes in for prominent notice. It is stated that 
the rapid growth of its duties may be gathered from the 
fact that whereas in January, 1916, there were 19 per- 
manent and 21 temporary officers and 525 other ranks 
employed, by July the number had risen to 40 permanent 
and 163 temporary officers and 3,981 other ranks, besides 
native labourers. ‘‘ The necessity for assimilating this 
large influx of newly appointed officers and men threw 
a heavy strain on the permanent cadres, who were 
also faced with many unforeseen demands. That under 
these conditions its duties have been carried out with a 
considerable measure of success is distinctly creditable 
to the service.’” We quote further regarding the pre- 
paration of the port of Basrah, as follows :—‘‘The appoint- 
ment of Sir G. C. Buchanan to the Force as Director- 


has been of undoubted value. Owing to the difficulty 
experienced in obtaining certain stores and equipment 
from India and Burma, and to sickness among the 
supervising staff, the work of developing the port of 
Basrah, and of dredging and improving water com- 
munications generally, was at first delayed. It is now, 
however, well in hand, and the results already achieved 
are sufficient to show that the projected measures will 
have a far-reaching effect on the business of the port and 
our all-important river communications, Sir G. Bu- 
chanan especially desires to mention the assistance he has 





received from Lieutenant J. G. Grant, R.E.” 


AMERICAN 


basis prices and extras permissible for (a) steel ship, | 


the Ministry of Munitions of War, receive copies of the | 


the following have been added to the list of war materials | 


General of Port Administration and River Conservancy, | 
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THE Panama CanaL.—In July of this year, the month 
of greatest traffic since the reopening of the Canal in 
April, says The Panama Canal Record, the aggregate 
length of the 149 ships passing through the Canal was 
53,905 ft., or approximately 10.2 statute miles. The 
average length of the vessels was 361 ft., and their 
average draught 20.9 ft. The vessel having the largest 
draught was the Ohioan, drawing 29 ft. 4 in. The one 
having the smallest draught was the Panama Railroad 
| barge No. 71, drawing 2 ft. The vessels having the 
greatest length were the Siberia and the Korea, each 
552 ft., and the vessel having the least length was the 
Sir Francis, 32 ft. 


| Tue Late Proressor H. M. Waynrorts, M.I.M.E., 
| A.M.Inst.C.E.—By the death of Professor H. M. Wayn- 
forth—until recently professor of engineering in King’s 
| College, London—engineering teaching has suffered a 
| great loss. Hedied on Sunday, November 5, after a long 
/illness. Born in 1867, he was educated at the Haber- 
|dashers’ School and at the Finsbury Technical College, 
| his apprenticeship being served at Messrs. Bennett and 
| Sons, engineers. He was assistant to Professor Perry at 
| Finsbury for some time, after which he went to Mason 
College, Birmingham, as demonstrator in engineering, 
leaving Mason College to join the engineering staff 
of King’s College, London, in 1896. He was appointed 
assistant professor of engineering in 1902 and university 
professor in 1912. 


DEPARTMENT FOR THE RAw MATERIALS OF THE 
| Emprre.—An inter-departmental Committee, presided 
over by Mr. Harcourt, has arranged the respective spheres 
|of work and co-operation, in dealing with commercial 
| inquiries, of the new Commercial Intelligence Depart- 
ment of the Board of Trade and the Imperial Institute, 
which in recent years has become a central Department 
for information and investigation respecting the sources 
and uses of the raw materials of the Empire. In future 
the Technical Information Bureau of the Imperial 
Institute will answer all commercial inquiries respecting 
| the sources of supply, technical uses and value of raw 
| materials within the Empire, and will be responsible for 
| supplying all information required in order to bring the 
| producer overseas in touch with the manufacturer at 
|home. Inquiries as to immediate supplies may be 
addressed either to the Board or to the Institute as may 
be most convenient, but the Commercial Intelligence 
Department of the Board of Trade will, as a rule, be 
prepared to deal with inquiries for immediate supplies of 
well-known raw materials which can be obtained at once 
through ordin trade channels. In answering those 
inquiries in which special statistical or trade information 
lis required in addition to technical information, the 
and the Institute have arranged to co-operate. 
Investigations of the possible industrial uses of raw 
materials will as heretofore be dealt with by the Imperial 
Institute. The arrangement proposed by the Committee 
has now been accepted by the Secretary of State for the 
| Colonies, the President of the Board of Trade, and by 
| the Executive Council of the Imperial Institute. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Address of Str Maurice Frrzmavurice, C.M.G., _ 
M.A., M.A.I., LL.D., President.* 


(Concluded from page 470.) 


I pip intend to say something more about education 
in schools to-night, but having read during the last six 
months the debates on education in both Houses of 
Parliament, the speeches made at various important 
meetings, and the voluminous correspondence and 
articles in different papers and journals on the subject, 
I do not feel that my experience justifies me in taking 
up your time. Everyone acknowledges now that science 
has in the past been neglected in education in this 
country. Everyone, or nearly everyone, agrees now 
that the teaching of science must be one of the principal 
features of the national education. Im the debate in 
the House of Lords on July 26 last the Marquess of 
Crewe stated it was the intention of the Government to 
set up a committee to review. generally the whole field 
of national education, and another small committee to 
look into the question of scientific teaching. Two 
committees have so far been appointed, one to consider 
the teaching of natural science and the other modern 
languages. I hope there may be some result from the 
labours of these committees. During the last twelve 
months committees have sprung up like mushrooms, and 
it must be getting difficult to find the right men who 
can give time to them. ‘ 

Before leaving the subject I may, however, say that 
I am one of those brought up on compulsory Latin and 
Greek to the age of 19. Both languages were taught to 
me in such a way as to develop the minimum amount of 
interest in my mind with regard to the many instructive 
books which I read. I think this teaching did me some 
good and certainly no harm. I have often since thought 
that I might have received a lot of good from it if these 
languages had been taught in an interesting way. 

On the other hand, I was taught mathematics and 
such experimental science as was possible at that time 
by a man whose teaching was alive and who made the 
commonplace things interesting. In fact one could not 
help learning from him. I only mention this because 
the contrast between the teaching of the two subjects 
was great, and because I want to draw attention to 
the fact that whatever educational programme may be 
devised a great lot depends on the teachers. The live 
teacher is one of the problems. 

While I need hardly say that I am extremely keen 
about a radical alteration in our teaching so that scien- 
tific education may be kept all the time in the foreground, 
I do not wish to see young men growing up without what 
in an old-fashioned way would be called a good general 
education. We at this Institution have been altering 
our examinations and practical requirements from time 
to time so as to raise the scientific standard required for 
students and associate members, but we have not for- 
gotten the value of a good general education. I think, 
however, the time has arrived when a knowledge of one 
or more modern languages should be made obligatory. 
I am sure that in the future the Institution will not fail 
to retain its general education requirements, while at 
the same time helping on scientific training in every 
possible way. 


I have frequently been asked by parents of budding es 


engineers, and by young engineers themselves, for 
advice, and the remarks which I have to make on this 
subject are specially directed to the students and the 
very young members of the Institution. The examina- 
tions by the Institution, or the corresponding ones at 
the universities, which have now for some time been 
required before a young engineer can become an 
associate member of the Institution are, of course, 
only the groundwork for the work to come later on. 
Nothing can take the place of experience and actual 
contact with difficulties. It is therefore necessary that 
an engineer should devote his time to getting all 
experience possible. 

I remember being told many years ago, by a friend 
who had passed through the Engineering School at 
Cambridge University, that he asked the professor of 
engineering at that time for some advice on what he 
should do. The answer he got was: “Try and get 
into some large shops, or on to some large works ; if 
you can’t get taken on as an assistant or improver, 
try and get taken on as an assistant timekeeper.’’ There 
is something to be said for that advice. 

I have on one or two occasions been asked by a youn, 
engineer whether, of two posts offered to him, he shoul 
take that of one among many assistants on a large work 
with a small salary, or that of resident engineer on a 
small unimportant work at a considerably higher salary. 
Without hesitation I recommended the former position. 
I knew that on the large works he would see a little of 
almost every class of work, that even the temporary 
works of the one were probably more important than 
the permanent work of the other, and that the fact of 
being on a large work would be of great assistance later on 
and would stand to him all his life. He would also have 
the advantage of daily intercourse with other engineers, 
and the emulation and friendly rivalry between them 
would lead to efforts on his part to hold his own. There 
also exists on large works a feeling which I can only 
describe as engineering atmosphere, which may have a 
real influence on the life of a young engineer. 

Experience and the passing of hard engineering 
examinations are, however, not the onl requisites for 
Success in our profession. I suppose there is no class 
of engineer more in request than the resident engineer 
or assistant engineer with experience who can “ get 
on” with people. Engineers are afraid of assistants 





* Delivered on Tuesday, November 7, 1916. 


who can’t get on with people. Such men irritate clients; 
they cause trouble whether they are on the engineer's 
or contractor's side. The capacity of getting on with 
people and still holding one’s own has a distinct money 
value, and a very high one. 

Closely akin to it is the one of being fair in dealing 
with questions which arise on works. e resident 
engineer and the contractor’s engineer who are open 
with each other, and will not take any unfair advantage 
of one another, have both obtained a reputation of 
great value, and which may have a far-reaching effect 
even on both their firms. 

In my opinion there is nothing which so much enlarges 
@ young engineer’s breadth of view and gives him a 
feeling of self-reliance as a few years’ work abroad. 
The ideal conditions in connection with this are that it 
should be after some years’ work at home, and be on 
works under construction by a British firm; but these 
ideal conditions are not, of course, always ‘possible. 
One can only acquire knowledge of how works are carried 
out abroad, and the differences between such works 
and those in this country, by actually eels oan on 
the details of construction. In going ab » youn 
engineers should be careful, if possible, not to brea 
any engineering connection which may have been formed 
at home. I personally have always considered it was 
extremely fortunate that I was employed for seven 
years on undertakings outside this country. In view 
of foreign work, it is essential that a young engineer 
should | ans well at least one foreign language. This 
knowledge will often be the deciding factor in gaining 
an appointment. 

All young engineers should take every opportunity 
of carrying out experimental work. Such opportunities 
occur on nearly every undertaking. It need not be 
original work, as that is not always possible, but even 
the repetition of work previously done gets one interested 
and accustomed to that class of work, and it may be 
the means of correcting and enlarging the work done 
by others. The great help in this kind of work is the 
cultivation of observation. Indeed, if our eyes are open 
we may often see experimental investigation being 
carried out, often in the streets, especially in and near 
va cities like London. 

mentioned in this Institution, some time ago, that 
I hoped, when the finances of the Institution re- 
covered from the effect of the large expenditure on 
our new building, consideration might given to 
setting aside an annual amount for certain experimental 
work. We have in the past subscribed ow to experi- 
mental work at the National Physical Laboratory, and 
to work undertaken by committees of members of the 
Institution, but the idea I had was on rather different 
lines. Very frequently the engineer in charge of works 
or shops sees opportunity for carrying out experimental 
work with very little money expenditure, but sequeney 
that small amount of money cannot be found. If there 
were a fund available from which grants could be made 
in such cases for certain definite experimental work, I 
consider it would be very valuable, both to the members 
as a body and to the member carrying out the investiga- 
tion. In the latter case the member would discover 
that he got more real knowledge by carrying out a small 
piece of experimental work himself than if he had read 
about ten times the amount of work carried out by other 


rsons. 

A quality which an engineer’s work frequently develo 

is that of organisation, and this, if cultivated, frequently 
1 to very high positions. We have seen in this 
country, and also in America and the East, engineers 
who possess the faculty of organisation in control of 
some of the largest railway systems. No large enter- 
prise can be carried out successfully without capable 
organisation. Engineers who have, or who develop, 
this quality may often, although not endowed with 
exceptional engineering ability, attain to positions not 
open to those who are devoted to engineering work 
solely. I think I am hardly wrong in saying that our 
most successful contractors owe their success in great 
measure to their organising capacity, and engineers 
with the same quality are indispensable to them. 

I think I have said enough to show young engineers 
that success depends on many matters besides know- 
ledge of engineering, and that even with a moderate 
knowledge. of it other qualities may be developed which 
command a high money value and are the means of 
attaining to important positions. 

There now comes probably the most difficult question 
of all for a young engineer, the chance which makes him 
known, the opportunity by which he can show that his 
qualities have been undervalued. There are many 
curious ways in which this opportunity arises. He 
may work steadily for many years, and it may suddenly 
come in the most unexpected way, and it generally 
does come once if deserved. 

I read a short time ago in a Canadian engineerin 
journal an article Seotel, “What is Luck?” and 
quote the following from it :— 

“You often hear it said, ‘That fellow is certainly 
lucky.’ As a rule the luck in his case consists in getting 
up at six in the morning, living on half what he earns 
or less, meeting his appointments, minding his own 
business, working like Sam Hill, and always keeping an 
eye on the track ahead. There may be exceptions, 
but this is the general rule.”’ 

I do not think this quotation is a good definition of 
luck, but it is a very good one of the road along which 
luck is generally found travelling. 

I am not, however, going further into this question 
to-night, except to point out that I am not at all sure 
that young engineers realise the importance of attending 
the meetings, joining in the discussions, and contributing 
geo to this and other institutions. I don’t think 








have ever written a paper, or got out notes for a 
discussion, without discovering that there were several 





points on which my information was deficient in some 
rticular, which otherwise I should not have known 
it was necessary to look further into. It is extremely 
difficult in many cases for even a very good young 
engineer to get himself known, and the reading of papers 
and joining in discussions is almost the only legitimate 
form of advertisement open to him. I can bring to 
mind, in my own experience, two cases where speaking 
at this Institution was the means of obtaining two 
excellent a on I happened to be particularly 
impressed by the practical remarks made here by two 
oung engineers whom I had not known or heard of 
| borne ery shortly afterwards I was asked to su t 
men for two good posts, and after I had made a little 


‘inquiry I recommended these two men. They full 


justified their selection, and I think are now on their 
ee ¢ to high places in the profession. 

began this portion of my remarks with the idea of 
speaking on the want of success in individuals, but in 
some way I seem to have veered round to speaking 
of a few of the ways to success. It is better that it 
should be so: it is a much more pleasant subject. 

I take the opportunity of saying a few words with 
reference to the difficulties which have arisen between 
employers and employed in recent years, as being 
matters which have a good deal to do with the success 
or otherwise of engineering works. During the period 
of the war it has been extremely satisfactory to find that 
many of these troubles have been shelved for the time 
being. The tempora truce has, however, in some 
cases not been carried out so far as one would wish 
and expect, bearing in mind the serious struggle in which 
we are engaged, and considering that everyone should 
bear some share of the loss and discomfort which war 
entails. We can, however, never forget the great 
played by labour and labour leaders in this war, and 
we must remember that nearly all labour troubles 
which have arisen have been in direct opposition to 
the wish and advice of the trade union officials. 

It is, however, with reference to the relations between 
employer and employed during times of peace with which 
I am most concerned to-night. 

We had at this Institution, towards the end of last 
session, a most interesting and brilliant lecture which 
dealt, among other things, rather fully with some labour 

uestions. I did not agree with all the propositions 
then laid down, but many of them were such as to invite 
serious consideration. 

I had for many years the direct control of a large body 
of working men, and have had opportunities of inside 
know! with reference to many labour disputes 
with which I had no direct connection. The two points 
which struck me as fundamental in nearly every case 
were that the employer should pay a good living wage, 
and that the employed should do a good honest day’s 
work, or perhaps I should say in some cases an honest 
week’s work. The so-called “restriction of output” 

licy which some trades indulge in seems to be the 

rst step in a most vicious circle. It certainly does not 
lead the employer to look favourably on proposals for 
increase of wages. It must be extremely irritating for 
him to know that the output per man could be easily 
increased in some cases, without undue exertion, and 
that under such conditions he could cheerfully concede 
an increase in wages. This policy is not confined to 
our own islands only. 

I had an opportunity, some time ago, of discussing 
the question with one who had full knowledge of labour 
conditions in a certain State, and he informed me that, 
during 10 years, wages in his area had gone up 40 per 
cent. and the output per man had gone down 30 
cent. The general conditions no doubt justified the 
increase of wages, but there seemed to be no reason for 
the diminution of output. 

We all wish to see labour contented. In Burke’s 
speech in 1775 on conciliation with America, he said, 
“The question with me is not whether you have a 
right to render your people miserable, but whether it is 
not your interest to make them happy.’’ I think that 
expresses our view with regard to labour to-day. 

t is im ible to expect a high standard of duty to 
exist at all times among workmen unless they can live 
under such conditions as will allow them a chance of 
bringing up their families decently and making some 
adequate provision for old age. I am quite aware of 
the advantages as. regards free education, medical 
attendance, out-of-work benefits, old-age pensions, and 
sometimes free meals for children, which exist; but 
better wages than those existing before the war, with a 

ter feeling of responsibility by the individual would, 
in my opinion, be much better than all these free 
advantages, with the exception of that of education. 
Organised labour has great powers and correspondingly 
great obligations, and it ought to be in a position to 

gin these obligations at home. If obligations and 
responsibilities do not exist in the elementary matters 
there is very little chance of their real existence when 
large questions have to be solved. 

tt is often difficult for the mass of labour to under- 
stand the cost of finding large sums of money to finance 

reat industries, and that such money has to be paid 
or out of profits. It is difficult for labour to realise 
the risks which capitalists have to take and the fact 
that in many works large sums are spent on research 
work which may only give a return after a long period, 
or may in many cases appear to give no return, if it 
be considered that negative results have no value, 
which is far from being the case. It is also sometimes 
difficult for labour to understand that the work and 
organisation of one man may in some undertakings 
mean a difference in profits of hundreds of thousands of 
pounds, or the difference between success and failure, 
and that such men and their immediate assistants 
deserve and earn the large sums receive. It is on 
these accounts that labour often considers that it does 
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not pt 0 Sie ume at Go pts, I do not mean to 
say profits are always fairly divided, and it would be 
difficult to say what a fair division should be. 

I also do not believe the working man has any idea 
how the Lage sso, | of this country, and with it his own 
prosperity, depends on our export trade, or how our 
manufacturers have had to meet the fiercest and some- 
times unfair competition of other nations, not only in 
foreign countries but in our overseas Dominions. There 
is, however, nothing surprising in this want of know- 
ledge when we remember that very few of us realised 
a few years ago how Great Britian was exploited by 
German competition, frequently underhand and unfair, 
with the object of capturing our vital industries and 
getting control of a t deal of our finance and trade. 

e have, however, learned a at deal in the last two 
years, and I think many working men are not above 
taking interest in such questions. 

How is it possible permanently to raise the wages 
of the working man epend those existing before the 
war? Is it reasonable to expect that a greatly increased 
output per man can be obtained without undue exertion ? 
We all know it is possible. It means that employers 
must provide the best modern machinery and that men 
and trade unions must give up the idea of restricting 
output. It means that capital has to obtain such a 
measure of the confidence of labour as is necessary to 
convert men and trade union officials to the view that 
increased Loman f will be to their great advan 
and give inc comfort and health. This can only 
be done when it can be shown that under such con- 
ditions there will be plenty of work to go round for all, 
and it means that our trade has to be increased, 

This leads at once to the question of the national 
campaign for maintaining and increasing our trade, 
but this is outside the scope of my address, 

I do not mean to say that this Institution is not a place 
to discuss questions of industrial and commercial policy. 
On the contrary, I think it would be well if we gave 
more consideration to such subjects, and many of our 
members are well fitted for dealing with such questions. 
I may, however, say that it is a source of much satis- 
faction to know that great efforts are being made by 
the British engineering industry and the Government 
to be ready when the time comes. I hope the Govern- 
ment will not be above taking the advice given by those 
who are me conversant with all the aspects of inter- 
national trade competition. 


I consider one of the most hopeful and important 
events which has occurred recently in connection with 
our trade is the speech of the Prime Minister in the 
House of Commons on August 2 last, when dealing 
with the White Paper on the proceedings of the Economic 
Conference of the Allics, held in Paris in June of this 


year. 

Mr. Asquith gave, in the beginning of his speech, the 
two main objects of the Conference, ‘‘One was to 
convince the enemy that the Allies, whatever their 
individual points of view may be on economic matters, 
are resolved to wage this war with as complete unity 
and determination in the economic as in the military 
sphere. The second object was to make such prepara- 
tion for the period following on a declaration of peace 
as seemed essential to the Allies in view of the known 
attitude and will of Germany.” 

He drew special attention to the extraordinary enter- 
= and resourcefulness shown by a large number of 

ritish industries since the wer broke out, and laid 
particular emphasis on two tendencies. ‘The first is 
the development of trade associations for common 
action at home and abroad raising the average standard 
of production, The second is the recognition of the 
leeway which we have to make up as regards scientific 
research and the utilisation of its results and its applica- 
tion to technical and industrial purposes.” 

He concluded his speech by saying: ‘‘No one who 
has any imagination can possibly be blind to the fact 
that this war, withall the enormous upheaval of political, 
social and industrial conditions which it involves, must 
in — wee and ought to if we are a rational and 
practica ple, suggest to us new problems or possibl 
fnodifieatrone in the solution of the old ones. t weaih 
regard it as deliberate blindness to the teachings of 
experience if you were to say we had forgotten nothing 
and had learned nothing from a war like this. I trust 
and believe we shall be able ° to work out a 
policy of common action which will make the peace 
which is to come at the end of this war a lasting peace 
and a peace which will redound not only to the credit 
of our arms but to the stability of our industry and 
—— 

make no apology for quoting at some length from 
the Prime iiakstase enone, Seobens it can ar mean 
that the whole power of the Government will be placed 
at the disposal of our trade ; that, as Mr. Asquith stated, 
steps will be taken to ensure protection against dumping 
and other unfair competition, and that we shall never 
again be dependent on enemy countries as regards 
essential industries. It means that Australia and 
Canada, whose representatives attended the Paris 


Federation of British Industries that I quote his words. 
The objects of the association “* may summed up 
briefly as the yo mpeg ng and development of industry 
now and after the war in co-operation with labour and 
in conjunction with the Government and Government 
Departments.” 

I hope those who are dealing with the development 
of our foreign trade will not fail to include among other 
matters full consideration of the important question of 
the adoption of the metric system of weights and measures 
in this country. This system is obligatory in 34 countries, 
with a population of 437,000,000. In an official report 
issued by the Government of the United States this year 
I find the following statement : ‘‘ Commerce, technology 
and science have, on account of their international 
character, availed themselves of the advant of the 
metric system more than manufacturing, which is local, 
and, ie exporting, not in direct touch with world 
markets. Hence and « » with their 
world-wide outlook, should be the advisers of industry, 
and their conclusion is that the first principle is to supply 
what the customer needs, and that international business 
requires international weights and measures,” The 
British Chamber of Commerce at Buenos Ayres in 
February, 1916, passed the following resolution : “* That 
this Chamber unanimously recommends to the immediate 
attention of the British authorities the capitahnecessity 
of the adoption of the metric system as a very material 
factor to assist the expansion of Britain’s overseas trade 
after the war.” 

Is there any reason why we should not be successful 
in our trade campaign after the war? Over two years 
ago we entered a war, not of our making, and for which 
we were not prepared. Under the late Lord Kitchener, 
an honorary member of this Institution, an — of 
over 4,000,000 men was organised; under Mr. Lloyd 
George was organised the manufacture of munitions on 
a huge scale, Canada, Australia, New Zealand, India, 
South Africa and the other members of our overseas 
Empire came to our aid in such numbers as we could 
never have anticipated. Burke rightly gauged human 
nature when he wrote: ‘ War is a situation which sets 
in its full light the value of the hearts of a people.” 

It is pleasant at times to take an optimistic view, and 
such views sometimes come true, In a remarkableseries 
of lectures on England and Germany by the late J. A. 
Cramb, delivered in 1913, a year before war was thought 
of, he discussed the supposed decay of our Empire, and 
in the last lecture said :— 

‘Even now, in 1913, when I consider land and 
this vast and complex fabric of empire which she has 
slowly reared, its Colonies, its dependencies, the cosmic 
energy which everywhere seems to animate the mass 
in its united life and in the separate States or princi- 
palities, all such comparisons with decaying empires 
appear an irrelevance or a futility. Whatever be Eng- 
land’s fate, it will not be the fate of Venice or Byzantium. 
And as a proof of the validity of this impression, or this 
conviction, I seem to discover everywhere stirrings as 
of a new life, to hear the tramp of armies fired by a newer 
chivalry than that of Crecy, and on the horizon to discern 
the outline of fleets manned by as heroic a resolve as 
were those of Nelson or Rodney.” 

It is a matter of regret that the author did not live 
to see his anticipations realised. 

We cannot engage in a war where men of all classes are 
fighting shoulder to shoulder without some diminution 
of the old class prejudices. We cannot fight side by 
side with our overseas brothers without getting to know 
each other better, and without realising that we all 
have to continue after the war to do our best for the 
Empire with as little internal friction as possible. With 
such better knowledge of each other, and remembering 
that unprepared we entered a war in which we are, 
with our Allies, achieving success, is there any reason 
why, when fully prepared and in full agreement with 
our Allies and our overseas Empire, we should not be 
successful in peace ? 

Of course I am an optimist, but not one who imagines 
that what we want can be obtained without fighting 
and working for it. It may only be the dream of an 
optimist to imagine that this country can be run for the 
benefit of our own people, without preconceived views, 
without ancient shibboleths, without red tape. It may 
be a dream, but it ought to be a fact. 

I am afraid I have gone somewhat beyond the lines 
I laid down for this address, and my only excuse is that 
the conditions under which we are living are exceptional, 
and that it is difficult to keep daily thoughts out of 
anything we may write or say. 

Gentlemen, the ter portion of my address to you 
to-night may possibly be considered too much out of the 
common because it deals with some of the very common 
matters which have to be considered by engineers. My 
remarks are really reflections on the different events 
which have occurred during my own life as an engineer, 
extending now to over 30 years. I hope they at least 
show that there is still ample room for investigation and 
experimental work, which may enable us to give still 








Conference and approved its resolutions, together with 
our other Dominions beyond the seas, have set their 
seal to @ united empire for purposes of peace as well as 
for war. 

However important the Prime Minister’s declarations, 
and however necessary the help of Govérnment, I attach 
still greater weight to the spirit which is at present 

imating our cial leaders. The thorough-goin; 
determination of our facturers to organise Briti 
industries for more efficient production, and the steps 
being taken for pushing our trade outside these islands, 
are certainly on a different scalo from anything previously 
attempted. The first part of the work to be carried out 











greater value to our clients, and that it may influence 
young engineers especially to devote some of their time 
to that class of work whenever opportunity for doing 
so is present. 





AMERICAN MacHINERY.—The Inter-Colonial Machinery 
Corporation has been incorporated at Wilmi m, 
Delaware, with a capital of 500,000 dols., and with head 
offices in Broadway, New York. The company proposes 
to deal in machinery in general, but it will specialise in 
machine tools, both in the United States and forei 








is put so clearly and shortly by the president of the 


countries, and it will establish branch offices in the 
principal European countries, beginning with Russia. 


THE PHYSICAL SOCIETY OF LONDON. 


At the meeting held on Friday, October 27, 1916, at 
the Imperial College of Science, Mr. F. E. Smith, 
A.R.C.Sc., vice-president, in the chair, a paper entitled 
The Application of the Kerr Effect to the Determination 
of the Saturation Values for Magnetism of Ferro-Magnetic 
Metals, Compounds and Alloys, by 8. G. Barker, D.L.C., 
Ph.D., was read, in the absence of the author, by Dr. 
8. W. J. Smith, F.R.S. 

The paper describes work carried out in the laboratory 
of Professor Du Bois on the relation between the intensity 
of magnetisation of various ferro-magnetic materials and 
the rotation of the plane of polarisation of pase polarised 
— reflected from a polished surface of the material. 

imens, in the form of circular discs 5 mm. in 

diameter and 0.5 mm. thick, were soldered to one of the 
pole pieces of a large electro-magnet. Through an aper- 
ture in the other pole, monochromatic light, polarised in 
two nearly coincident planes by means of a Lippich 
polariser, was incident almost normally on the polished 
surface of the specimen. The reflected beam 
through an analyser, the rotation of which could be 
neasured, by means of an auxiliary optical system, to a 
high oon’ of se . € ; 

the first part of t r results are given for a 
number of materials of ateeee magnetic properties in 
order to establish the validity of the method, due to 
Du Bois, of obtaining the value of the saturation intensity 
from the curve connecting field strength with rotation. 
The method is then applied to materials of unknown 
properties. The variation of the Kerr constant with the 
wave-length of the light was also determined for a number 
of substances. 

Mr. D. Owen asked if the paper, in addition to establish- 
ing the view that the rotation was proportional to the 
intensity of magnetisation, brought forward any new 
results that were useful to theory. For instance, he 
recollected a paper by B. Hopkinson, in which it was found 
possible to obtain an intensity of magnetisation greater 
than that obtainable with pure iron, and he noticed that 
in the present paper there was an alloy of iron and cobalt 
which exceeded pure iron in saturation intensity. Was 
it now taken for granted that it was possible in an alloy 
to obtain magnetisations greater than that of either 
component, or were the results in the paper somewhat 
novel in this respect ? 

Dr. Smith said that saturation intensities of magnetisa- 
tion were of importance for various reasons. For 
instance, as Weiss had shown, it was of theoretical interest 
to know their temperature variations. Again, in the 
case of a “ mechanical”? mixture of two substances, the 
saturation intensity would be related in a simple manner 
to those of the constituents. There was much evidence 
that annealed steels are mixtures of iron and iron carbide. 
Hadfield and Hopkinson, in the paper which had been 
mentioned, had shown that the saturation intensities of 
magnetisation of such steels were compatible with this 
view, and had deduced a value for the saturation intensity 
of the carbide. It would have been of interest if Dr. 
Barker had determined the latter directly, as had been 
his intention, before the work was interrupted. Alloys 
were not, however, always simple mixtures. The steel 
examined by Hopkinson and Hadfield, to which Mr. Owen 
had referred, was a nickel steel, and its total magnetisation 
was greater than the sum of those which its constituents 
would have exhibited separately, although it was not as 
great as that of pureiron. The reason probably was that 
nickel-iron alloys formed solid solutions (mixed crystals) 
instead of mechanical mixtures. The same was probably 
true of cobalt-iron alloys, although in this case a material 
could be obtained (possibly a compound) whose saturation 
magnetisation was actually greater than that of pure iron. 
It had been proposed to use this alloy commercially. 
Other solid wr mem were known in some of which the 
magnetisation was ter, and in others less, than that 
which mechanical mixtures of the components would have 
exhibited. 

A paper entitled The Influence of the Time Element 
on the Toctitones of a Solid Rectifying Contact was read 
by Mr. D. Owen, B.A., B.Sc. 

The resistance at a solid rectifying contact, and 
es the exact shape of the resistance character- 
istic, depends upon the time for which the testing current 
is allowed to flow. A series of characteristics are given 
corresponding to durations of contact extending over the 
range one forty-thousandth of a second to 30 seconds. 
The following conclusions are drawn :— 

1. That the variation of resistance with voltage may 
be attributed entirely to thermal effects. 

2. That the characteristic obtained by applying the 
testing voltage for one hundredth of a second is, at 
moderate voltages, materially the same as that which 
would be found at the expiry of a period of the order of 
a millionth of a second. ie 

3. That the sensibility of a wireless receiving circuit 
(in which the rectifying contact is used) does not differ 
very appreciably from that deduced from a slow period 
characteristic. ; 

4. That an important fraction of the contact-resistance 
resides in a stratum of molecular thickness at the interface 
of the two elements of the contact ; and that it is in this 
region alone that rectifying action at very high fre- 
quencies is eff . ; 

Professor G. W. O. Howe thought the experimental 
method of Mr. Owen was the correct way to tackle the 
problem of high-frequency phenomena, and was preferable 
to taking oscillograph records at low commercial fre- 
quencies, and attempting to deduce from them what 
will happen at very much higher frequencies. W hat 
was the limit to the number of times per second that 
the ball may be struck for the results still to apply to one 
impact only ? From one point of view the its were 








disappointing, inasmuch as it had been necessary to 
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ntroduce a mysterious stratum of molecular thickness 
and the problem arose as to what these layers consisted 
of ; what were their properties, and why was the thermal 
effect largely confined to them ? 

Dr. H. 8, Allen asked if any attempt had been made 
to remove surface films from the contacts. Professor 
Millikan had recently obtained very simple results in 
photo-electricity by working in a high vacuum, so as 
to remove all of moisture, Could this not be done 
in Mr. Owen’s experiments ? 

Dr. Eccles said that the subject of contact resistance 
was of wide importance, apart from its application to 
electric wave detectors. It had been investigated by 
Wheatstone and Heaviside in other connections— 
microphones, for example. It was important also in 
connection with the contacts at dynamo brushes. There 
had y= been a desire in wireless telegraphy circles 
for high-frequency characteristic curves. Doubtless, if 
oscillograph records could be obtained for frequencies 
of 1 second, they would be very like what Mr, Owen 
got by his point to point method. He would have been 
glad if the author had tried similar contacts—e.g., two 
carbons, two galenas, or even two metals. In these 
cases there would be no thermo-electric phenomena to 
confuse the issue. He was not convinced on the question 
of the molecular layer. The author stated that “in 
actual practice the mean diameter of the area of a good 
rectifying contact is, as a rule, far greater than 10-4 cm.” 
Now, if one pictured a piece of metal resting on the 
zigzag surface of a crystal, it was obvious that actual 
contact would only occur at points and ridges, and it 
was surely impossible for anyone to assert what the 
order of the area of contact was. He preferred to think 
that the effects were due to the heating of the surface 
layers of the stuff, due to concentration of the current 
flow into the narrow regions where actual contact existed. 
Usually, the harder the crystal the better the rectification 
obtained, due possibly to the greater concentration of 
current in the smaller and sharper contact points. He 
thought perhaps too much stress was laid on the high- 


frequency characteristic. When an oscillation — 
through the contact of a crystal touching a metal plate 
it was the after-effects of the heat develo which 


produced the thermo-electric currents that affected the 
telephone. Therefore, while of scientific interest, the 
high-frequency characteristics were not very essential 

from the point of view of wireless e--r 
Mr. F. E. Smith thought Dr. en’s suggestion a 
valuable one. About 14 years ago a paper was read 
to the society showing that films of liquid remained 
attached to solids even up to temperatures of 300 deg. C. 
Mr. Owen, in reply to Professor Howe, thought there 
was no mystery connected with the contact layer. We 
could not assume complete continuity of material at a 
contact, as in a weld, since there was never any difficulty 
in pulling the elements apart. With respect to the 
repeated impacts, the time between the impacts was 
never less than about 8,000 times the duration of contact. 
The point raised by Dr. Allen required investigation. 
It was scarcely necessary for him to reply to most of | 
Dr. Eccles’ remarks, as they really constituted an | 
independent contribution to the subject. 
| 





On account of the lateness of the hour, Mr. B. W. 
Clack kindly agreed to postpone the reading of his paper 
On Diffusion in Liquids until the next meeting. 





Tue Iron Inpustry or Uprer Sriesta.—The half- 
yearly report of the Upper Silesian Iron Industry Com- 
pany points to very satisfactory profits; the company 
is fully employed, and there are no signs of approaching 
slackness. The absorption by the Upper Silesian Iron 
Industry Company of the Julien Hiitte steel works has 
now been completed. Also other industrial undertakings 
in the same district are sending out encouraging reports ; 
they all seem fully emplo for six months or more 
at satisfactory prices, and even orders at special quota- | 
tions are being refused. Stocks are very low and old 
stocks have in many cases been advantageously disposed 
of. The Upper Silesian Railway Requirements Com- 
pany expects to turn over 135,000,000 marks before the 
end of the year; the financial ition is eminently 
satisfactory, and the purchase of the Jackmann concern 
gave no trouble, although it entailed an outlay of 
6,000,000 marks. The Bismarck Hiitte has issued a very 
satisfactory balance sheet; with a share. capital of 
16,000,000 marks there is a war loan and bank credit 
aggregate of 17,280,000 marks, and the regular reserve 
amounts to 50 per cent. of the share capital, without 
counting reserves in ore deposits, &c. 








CoNTINENTAL SHIPBUILDING DiFFicuLtiIes.—Although 
the shipbuilding industry never has experienced such a 
busy time as at present, there are difficulties of diverse 
kinds which have to be faced, and which apply both to the 
yards and their customers. Thus Norway has at present 
some 30 to 40 shipbuilding contracts with Dutch yards, 
but even if the vessels can be completed at the stipulated 
time, various considerations may jeopardise the actual 
delivery. There is just at present a case illustrating this ; 
the vessel in question is ready, but the Dutch Govern- 
ment hesitates to let it leave Holland, as it may have 
been built with “claused’’ material, not to be re- 
exported, and perhaps hailing from both England and 
Germany. These, of course, are temporary difficulties, 
which, however disagreeable for the time being, will be 
got over. But serious apprehension is felt as to the | 
future of the new yards, terials and machine tools | 
are expensive and 5 to get. Skilled engineers and | 
skilled labour offer still greater difficulties. The old | 
yards cannot get the hands they require, and the question 
as to how the new establishments are to be supplied 
remains unsolved. Shipping conditions are not unlikely 
to have lost a little of their present boom before the 
difficulties can be met. 





| except for orders or contracts coming within Class 


[PROCEDURE AFFECTING SUPPLIES OF 
MATERIALS. 


We have received the following official communica- 
tion :—The Ministry of Munitions is desirous of informing 
manufacturers, merchants and exporters that the 
a ents that have been in force for controlling 
— of steel, tinplates, &c., are to be extended to 
other materials, and for the convenience of the public 
an explanation of the above-mentioned ents 
and their extended application is set forth below. To 
obtain, whether for home use or export, supplies of 
copper wire, cable containing copper, Bessemer and 
open-hearth steel, corrugated sheets, tinplates, tinned 

eets, terne plates, blackplates and lead-coated sheets, 
it will be necessary either to quote a Government 
contract reference and number if the materials are 
required to execute a Government contract or to procure 
@ permit reference number and priority classification 
from the Ministry of Munitions, Priority Branch, 28, 
Northumberland-avenue, W.C. In applying for such 
a permit, full particulars of the requirements and purpose 
should be given. This Government contract reference 
and number or permit reference and number and priority 
classification, as the case may be, must be quoted to 
the suppliers, who are forbidden to deliver any of the 
aforesaid materials without being furnished with a 
Government contract number or reference number and 
priority classification covering the material ordered. 

Where one of the following can be quoted to the sup- 
pliers no permit reference number and priority classifica- 
tion from the Ministry of Munitions are needed 
(1) Admiralty contract reference and number or 
Admiralty Priority Section permit reference and number. 
(2) War Office contract reference and number. (3) 
Ministry of Munitions contract reference and number. 
(4) Commission Internationale de Ravitaillement or 
Commission Frangaise sanction reference and number, 
with Ministry of Munitions priority classification. (5) 
Board of Trade (Marine Department) (in the case of 
mild steel only) permit reference and number declaring 
merchant shipping to be munition work. . (6) Post Office 
contract reference and number (in the case of copper 
or copper alloys eB In the above cases (1-6), sup- 
pliers, on receipt of the contract or permit reference 
number and a declaration by the customer that the 
materials ordered are required solely to fulfil the orders 
covered by the reference number quoted, are entitled 
to deliver on the basis of priority classification A/4 
(War Work). If a higher grade of —— is required, 
application must be made to the Priority 

inistry of Munitions, stating the ground of special 


=n , 

he Stevens, date and grade of contract permit or 
priority classification should be passed on to sub- 
contractors, if any, so that they, like the main con- 
tractor, can quote the necessary particulars referred to 
above on any orders that may be placed with the 
merchant, stockholder or the manufacturer of the 
materials. This means that once a permit has been 
granted for a certain plant, such permit covers all parte 
and materials necessary for completing the plant unless 
instructions to the contrary are entered on the original 
permit. As a general rule the customer should make 
the application for permit and priority classification, 
and not the stockholder or manufacturer of the materials. 
References need not be insisted upon in the case of 
urgent Admiralty telegraphic instructions for immediate 
repairs to ships. 

ie came of machine-tool firms and electrical firms the 
order can be covered by quotation of the reference 
and date of permit accorded by the Machine-Tool 
Department or Electrical Branch of the Ministry of 
Munitions respectively, for the machinery or parts for 
which the material is ordered. 

None of the aforesaid materials can be ~——e 
or Class ““B”; only shell-discard quality steel and 
iron are allowed to be supplied in Class ‘“‘C” or Class 
“C,” Priority Instruction 6. If required for use within 
the United Kingdom, shell-discard quality steel can be 
obtained without any permit. If for export, sheil- 
discard quality steel can be obtained only where the 
orders have been classified by the Priority Branch, 
and the reference number of the classification certificate 
and specific particulars of destination must be quoted 
to suppliers and the War Trade Department. 

In all applications full particulars should be given 
under the toliowing —— :—(1) A precise description 
of the articles or materials required. (2) The exact 
quantities thereof. If required for different orders or 
purposes, the quantities required for each order or 
purpose respectively. If required for stock or “ runnin 
account,” the minimum quantities needed for a peri 
of three months and the respective quantities in hand 
at present. (3) The name of the firm or firms with 
whom the order or orders are or are to be placed respec- 
tively. (4) The respective war, national or other object 
to be served, and proof of urgency and importance. 
A priority certificate is required even though the goods 
are merely to be transferred from one branch of a firm 
in the United Kingdom to another branch of the same 
firm ina foreign country or British possession, Merchants, 
manufacturers and the general public are earnestly 
requested to assist the Ministry of Munitions in particular 
and the nation in general by refraining from a plying 
for permission to obtain the materials mention rein 
unless the same are required for war or other urgent 
national objects. It is essential that supplies should 
be conserved for direct war work and work of urgent 
national importance. 


Notice in Regard to the Export. 
With a view to conserving supplies of copper wire 
or cable, Bessemer and open-hearth steel, corrugated 
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Serbia, Portugal, Roumania, 

certificates are only given in very 

by the Ministry of Munitions unless the application is 
——— by the Commission Internationale de Ravi- 
taillement, whether the consignment is intended for a 
Government contract or not. Application should, 
therefore, be made direct to the Commission Inter- 
nationale de Ravitaillement, India House, Kingsway, 
London, W.C., which, if possess to pet? the case, 
will communicate with the Ministry of Munitions, and 
arrange for the issue of a priority certificate. If the 
copper wire or cable, steel, tinplates, &c., are for Govern- 
ment work and export is allowed, the its for export 
will be issued by the Commission Internationale de 
Ravitaillement. If the are not for Government 
work and the “PP icant is in a position to quote a priority 
certificate (““A’’ or “B”’) or contract reference and 
number, he should make an application to the War 
Trade Department for the grant of an export licence, 
and if the export is allowed a licence will be granted by 
that Department. 

In the case of Sweden, Norway, Denmark, Holland 
and Switzerland, oe should be made in the 
first instance to the War Trade Department, which, if 
there is no immediate reason for refusal, will arrange 
direct with the Ministry of Munitions for the issue of 
a priority certificate. applicant should not com- 
municate direct with the Ministry of Munitions, and the 
priority certificate will be forwarded to the applicant by 
the War Trade Department with the export licence. 
This exception does not apply to Bessemer and open- 
hearth steel nor to co’ ted sheets, 

In the case of all other destinations, including British 
aagoce me application for a priority certificate should 

made direct to the Ministry of Munitions, Priority 
h, 28, Northumberland-avenue, 8.W. No applica- 
tion for an export licence can be considered by the War 
Trade ent unless the number of a Ministry of 
Munitions priority certificate under Class “‘A’"’ or 
Class “* B’’ (or alternatively an Admiralty or War Office 
contract number) is quoted. 

A priority certificate is required even though the 
goods are aluady manufactured, and even though the 

are merely to be transferred from one branch of a 
rm in the United Kingdom to another branch of the 
same firm in a foreign country or British possession. 
Applicants are warned that the issue of a priority 
certificate by the Ministry of Munitions is not a guarantee 
that an export licence will be issued by the War Trade 
Department. If exporters have any doubt as to the 
reliability of the proposed consignee, they are recom- 
mended, before proceeding to manufacture, to consult 
the War Trade Intelligence Department, Broadway 
House, Tothill-street, 8.W. (as regards foreign countries 
in Europe), and the Foreign Trade Department, Lan- 
caster House, The Mall, 8, W. (as regards foreign countries 
outside Europe). 








Tar O1ts as Fue ror Dieser Enoines.—At the meet- 
ing on October 20 of the Diesel Engine Users’ Association, 
Mr. Napier Prentice gave further information in con- 
nection with the application which had been made by 
the Suffolk Electricity Supply Company, Limited, for the 
voidance or suspension for the duration of the war of the 
Konrad Aust patent in connection with the use of tar 
oils as fuel in Diesel engines. He considered that on 
national grounds such action should have been urged or 
sup by a Government department. Since the 
opp ication had been made, however, his experience in 
the use of tar oils in Diesel engines without the fitting of 
any pilot ignition apparatus had been so sati ry that 
he did not think it would be advisable that his company 
should incur any costs in connection with the adoption 
of the method of working covered by the patent. He 
was now effecting a saving of about 50 per cent. in fuel 
costs by the partial use of tar oil. Mr. Geoffrey Porter 
(president) gave particulars concerning a pilot ignition 
apparatus which had been fitted to a Diesel engine at 

orthing. The saving in fuel costs obtained by using 
tar oil in,this manner with about 10 per cent. of crude 
oil for the ignition charge amounted up to date to about 
47 per cent. The only trouble experienced had been in 
connection with the formation of a deposit which choked 
the pulverisers. No trouble had been with 
the exhaust values or with the needle valves. He also 
stated that he had tried on another engine a mixture of 
three parts of tar oil to one of crude oil. The engine had 
knocked rather heavily, but at three-quarters of full 
load, and with fairly continuous , no further 
troubles had been experienced. He, however, did not 
favour the use of mixtures of tar oil and crude oil. There 
was some risk of mis-firing, and there was a difficulty in 
securing complete mixture of the two classes of fuel oil. 
Mr. W. A. Turnbull stated that he had worked a Diesel 
engine on tar oil with a slight alteration to the flame- 
plates, and he had obtained a saving of about 50 per cent. 
in fuel costs. He had not tert | any corrosive effect 
by the tar oil on the copper pipes or brass fittings. 




















ENGINEERING. 
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** ENGINEERING” ILLUSTRATED PATENT 
SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACT OF 1907. 

in each case; where none is mentioned the Specification is not 
Where inventions are communicated from abroad, the Names, &. 
o, be obtained at the Patent Office, Sales 
es ey npton Buildings, Chancery-lane, W.C., at 
o, 
‘case, fioon af 
after the 
“ Sealed "’ 
of aC Specification, 
notice at the Patent” ies of oP E coapeean & Se grant @ 6 
atent on any of the 
ELECTRICAL APPARATUS. 
Oerlikon, Switzerla ‘entilating 

Machines. (6 Figs.) July 23, 1915.—The rotor, which is 
around its periphery with slots or which serve two 
different pespees. The slots a house the excitation winding, 
only conduct the rr; air, but also, at the same ‘time, generate 
the whole or part of ressure necessary to force the cooling 

outlets ¢ are — near the centre of the rotor, the radial 

walls of which cgesing: s samee them, when the rotor is running, 


RECORD. 

The siaihia of oleate ged Oi ths Resetfection Brostins (0 see’ 

of the Communicators are given in ital 
oaamne of a Lana 

abetract, unless the 

Aarons eens two months from date of | ¥ 
10,711/15. A. Mond, Soames (Maschinenfabrik Ocerlikon, 
toothed in a uniform or practically uniform manner, is provided 
and the slots 6 are used for cooling. These slots, however, not 
air through the - day emselves. Large radial openings or 
to act as a powe al fan which forces the cooling air through 


fom) 


the openings ¢into the air space between the rotor and the stator, 
and mee through the stator ventilating slots. In contrast to 
the winding slots, the cooling or Mee yo ing slots are not con- 
tinued right through the entire radial length; but a bridge d 
is provided in the centre of the opening c to serve as a lateral 
stay for the rotor teeth in the places where the latter are not held 
by wedges. The coomng © slote are closed at their upper ends at 
those portions of their len a there are no outlets 
for the cooling air, preferably b — ges 9 of magnetic material 
forced into the slots. The a are made of a radial 
depth ceneneny that of the Sane slots a, giving rise 
increase: tic saturation at the roots of the rotor teeth 
and producing a strong curvature of the no-load characteristic 
of the machine. (Accepted August 9, 1916.) 


11,603/15. Thomas Broadbent and Sons, Limited, 
Huddersfield, The British Thomson-Houston Company, 
Limited, , and W. L. Wise, Rugby. Control of 
Electric Motors. (4 Figs.) August 11, 19 5.—A starting 
switch a and a retaining switch b are d upon a 
spindle and operated by a weight d, so that when the weight is 
lifted to the top of its travel a projection e carried by the wei “4 
closes both switches. A catch f on the spindle of the swi 
is engaged by a pivoted stop ¢ which is — into position ender 
the cateh by che action of a ~ 7. and is released by a downward 
movement of the tappet r he engagement of the catch f 
with the sto pholds the retaining switch } closed during the 
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descends for a short distance before the catch f is engaged and 
held and the starting switch is opened. This is accomplished by 
providing the starting switch with a larger closing gap than the 

retaining switch. Before the starting switch opens, however, 
the motor circuit has been completed and transferred to the 


the weight releases the cateh and allows the retaining switch to 
open. (Accepted August 9, 1916.) 

11,790/15. The Lancashire Dynamo and ay ood Com- 
pany, ited, Manchester, H. B. Whitmore, » 
and J. . Roberts, ester. Brush _ (8 Figs.) 
August 16, 1915. —This invention relates to short-circuiting 
devices for alternating-current motors. The sleeve D slides on 
the shaft A and is caused to rotate therewith ; a ball pressed by 
a spring serves, by engagement with notches, to hold the sleeve 
in one or other of | its two limiting positions ; the sleeve carries 
the three tangentially-arranged brushes E, which are secured in 
position by being bolted on to facings d°. The sleeve is mouweas 

with a groove between the two flanges d6 and d’ and the crank- 

F of the crank-shaft f! is —_— ited to engage in this groove. he 
crankshaft is journalled in a eestas formed in the casing G and 
— out through the casing and is fitted with a handwheel f2. 
he —s is connected by.a spiral spring s to a bracket in the 
casin,  & position of the bracket being so located that the 
init vaavched spring tends to hold the crankin one or other 
of its two extreme positions, the line of action of the spring 
ng the dead centre of the crank bet: 


thet weight rela On reaching the limit of its downward travel 


toa 


| bustion | chamber, which is ‘of el | and hat oviform 
shape. The hottest core or zone ‘during 8 raying is indicated 
approximate! ~ Re y the space contained wi dotted lines 
at H. The pe of the combustion chamber tends to prevent 
the hottest zone or core being so adversely affected by the cooling 








omen of the entering oil spray as to be moved unduly near and 

be unduly affected by the cooling influence of the cold walls 
enclosin ine end of the chamber opposite to the oil sprayer, as 
this might thus tend to lower the temperature of the hottest zone 
to such an extent as to be insufficient.to effect ignition satis- 
factorily. (Accepted August 9,1916.) fas 
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P, Q, R by the tail pin A5 carried by the lever H fulcrumed on the 
pivot H2 carried by the casing; the lever H is fitted with an 
adjustable stop pin, and a spring tends to maintain the lever in 
the limiting position determined by the stop. The lever also 
earries a second tail pin 41, which extends underneath the exten- 
sions }5 of the slip-ring brush fingers. The axes of the tail pins 
Al and A, and the pivot pin A2 lie parallel with the axis of the 
motor shaft A. On turning the handwheel in one direction the 
crank- ‘pin F engages the flange d’ and slides the sleeve D axially 
until the three brushes E slide into engaging et with 
panes p2, g2 and r2, and so short-circuit the windings p5, ¢5 and 
73 thro’ the bars p, pl,q,giandr,rl. The leading e ges of the 
plates are bevelled to allow the brushes to slide freely into posi- 
tion. Further angular movement of the crank after it has effected 
the movement of the sleeve D causes the crank to move out of 
the groove and to engage with the tail pin 45 and impart angular 
movement to the lever H. The lever H raises the tail pin Al, 
which e with the extensions b5 and raises the several pairs 
of brushes till iy latter are clear of the slip-rings. (Accepted 


August 16, 1916. 
11,715/15. ae British Thomson-Houston Company, 
ited, (General Electric Company, ‘ 
U.S.A.). Electrical Measuring Instruments. (2 Figs.) 
August 13, 1915.—The invention relates to jewel bearings for 
electrical measuring instruments. In Fig. 1 there is represented 
a block 25 of a suitable material, for example, carbon, which will 
withstand considerable heat. The block 25 has a recess 26 in 
which is placed a bead 27 of quartz, glass or other fusible material 


g.4 





28 Fig.2. 
26, 27 26 
eh a. 


of satisfactory hardness. The block 25 and the bead 27 are heated 
until the quartz becomes plastic, when a die 28 is forced into 
the plastic mass, resulting in a perfectly formed “‘ jewel.” It will, 
of course, be understood that the die 28 is shaped to produce 
exactly the desired configuration of the bearing ped os of the 
“* jewel when pressed into the plastic bead 27. The recess 26 
has a tapered wall, so that the finished “‘ jewel ” 30 can be with- 
drawn, as illustrated in Fig. 2 of the drawing. (Accepted 
August 16, 1916.) 


GAS-ENGINES, PRODUCERS, HOLDERS, &c. 
w. L. 


eek: Sir K. I. y, Manchester 

P oil - (4 Figs.) July 26, ett’ _— 
This invention relates to oil engines which use the heavier fuel oils 
and in — the oil is a by itself as spray into the com- 


ted, air in the combustion chamber 

Cowends iy end of the com compression stroke, the air being com- 
, and t hea‘ to such a de: that when the oil 

is sprayed into the combustion chamber it is ignited. 
the oil sprayer valve and O the spraying orifice. C is the com- 








S, V is 





__ 

10,699/15. E. W. Petter, Yeovil. Two-Cycle Oil En- 
fines. (3 Figs.) July 23, 1915.—<According to this inven- 
tion, a cam-shaped valve g is placedin the air c between 
the crank case b and the cylinder a and oscillated under the action 
of the governor to cover and uncover a port. The curve of the 
periphery of the valve is first steep, so as to rapidly cover the port 
during the first part of its movement, the steep part being 
followed by rather a flat curve, so that the port holes are allowed 
to remain unaltered by the action of the governor for a certain 
further range of movement, this portion being followed by a 
sudden rise or steep curve which completely covers the port 
holes when the speed reaches a certain predetermined velocity. 


When the engine is at rest the port holes ¢ are fully open. When 
the engine is started the engine governor causes the cam-sha; 
valve to be moved on its axis, so that when the engine es 
its normal speed the cam-shaped valve commences to cover the 
= holes, and immediately the speed increases the port holes 
me pe by the effect of the steep curve of the 
tng.” he of valve, leaving only a comparatively small open- 
The port holes are allowed to remain unaltered by the action 
a eae for a certain further range of movement, which is 
aw by the flat curve following the steep curve. Fit the 
jpeed reaches a point when the cam-shaped valve completely 
Seon the port holes, due to the sudden or steep curve of the 
valve. (Accepted August 9, 1916.) 


GUNS AND EXPLOSIVES 


6,875/15. Vickers, Limited, and G. T. Buckham, 
nm. ——_ Guns. (2 Figs.) May 7, 1915.— 

A ding to this invention, the cover of the gun mechanism 
casing ¢ is provided: with a tripping piece cl against which a 
tunrfbler B comes during the rearward travel of the lock A, to 
displace the tumbler and cock the striker B1, the tumbler hav ‘ing 














an arm 61 by which it can also be displaced by the connecting 
rod A2 to cock the striker in the usual manner when the lock is 
operated by hand with the cover open. The tumbler may be 
provided with an upwardly-projecting extension for engagement 
with the aforesaid tripping piece Cl on the cover. (Accepted 
August 16, 1916.) 


MISCELLANEOUS. 


101,051. John Davis and Son one ), Limited, and 
W. H. Davis, Derby. Slide Rules. ig.) paneney 36 16, 
1916.—The body of the rule is formed with a ee 
tion a and the sides b of boxwood glued and 
mahogany base. The sides are connected by a stele of ee auold ec 


and a eri of, of metal d.which is screwed and the 
mahogany and celluloid to the boxwood sides ; combination 
ticity. The slide rule of the is ouctranead tm te 
e soenamiy be built up in fongitudinal strips or layets ¢, 
Som ben benwesa case f, the whole is covered top and bottom 
with celluloid. (Accepted August 16, 1916.) 
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